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L. C. Biedenharn. Issued May 28, 1953. 96p. (ORNL- 
1501) 


ORNL-1512 

Oak Ridge National Lab. 

MEASUREMENT OF ANGULAR DISTRIBUTIONS OF 
NUCLEAR REACTION PRODUCTS WITH AN INTERNAL 
CYCLOTRON BEAM. Bernard L, Cohen and Rodger V. 
Neidigh. Issued June 1, 1953. 35p. (ORNL-1512) 


ORNL-1532 4174 
Oak Ridge National Lab. 

THE GENERATION OF PSEUDO-RANDOM NUMBERS ON 
A DECIMAL CALCULATOR. Jack Moshman. Issued June 
4, 1953. llp. (ORNL-1532) 


ORO-94 4091 
Louisville Univ. Coll. of Arts and Sciences 
REPLACEMENT REACTIONS OF a-BROMOETHYL- 
BENZENESULFONYL CHLORIDE WITH ALKALI. Richard 
H. Wiley, Richard P. Davis, and Newton R. Smith. [1952] 
8p. (ORO-94) 


4233 


ORO-95 
Louisville Univ. Coll. of Arts and Sciences 


4092 


PREPARATION AND POLYMERIZATION OF p-SULFON- 
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AMIDOSTYRENE. Richard H. Wiley and C. C. Ketterer. 
[1952] 10p. (ORO-95) 


ORO-96 4008 
Biochemical Lab., Univ. of Va. Medical School 

EFFECT OF PHENYLHYDRAZINE AND X-IRRADIATION 
ON THE SERUM IRON CONCENTRATION IN INTACT AND 
SPLENECTOMIZED RATS. Alfred Chanutin, Stephan 
Ludewig, Elizabeth A. Lentz, Edward R. Shissler, Paul 
Osborne, Arthur Gooch, and Richard Wesley. [1952] 13p. 
(ORO-96) 


RMO-293> 
Virginia-Carolina Chemical Corp. 412) 
MINERALOGY OF PHOSPHATE ROCK; PROJECT 889. D. 
S. Sears. Mar. 31, 1953. 40p. (RMO-2930) 


SEP-121 4YL4yy 
Sylvania Electric Products, Inc., Atomic Energy Div. 
SELF -DIF FUSION OF METALS AND ASSOCIATED PHE- 
NOMENA (VIII): PROGRESS REPORT [FOR] APRIL }, 
1952 TO OCTOBER 1, 1952. R. W. Balluffi, H. P. Kling, 
F. D. Rosi, and L. Seigle. Issued May 2, 1953. 26p. 
(SEP-121) 


TID -5118 4242 
Carnegie Inst. of Tech. 
MAGNET REPORT, by J. Mates. [nd] (TID-5118) 


UCLA-256 4093 
Atomic Energy Project, Univ. of Calif., Los Angeles 

THE METABOLISM OF THE ESSENTIAL FATTY ACIDS. 

1. THE INCORPORATION OF ACETATE INTO THE 
ARACHIDONIC ACID MOLECULE, Gunther Steinberg, 
David R. Howton, and James F. Mead. Issued May 27, 1953. 
16p. (UCLA-256) 


UCRL-2152 4153 
Radiation Lab., Univ. of Calif., Berkeley 

PHYSICS DIVISION QUARTERLY REPORT [FOR] NOVEM- 
BER, DECEMBER 1952, AND JANUARY 1953. Mar. 16, 
1953. 49p. (UCRL-2152) 


UCRL-2191 42ug 
Radiation Lab., Univ. of Calif., Berkeley 

MESON PRODUCTION BY HIGH-ENERGY NEUTRONS 
(thesis). Leland Kuns Neher. Apr. 23, 1953. 120p. 
(UCRL-2191) 


UCRL-2205 4219 
Radiation Lab., Univ. of Calif., Berkeley 

A NOTE ON THE LOW ENERGY PROPERTIES OF THE 
NUCLEON-NUCLEON INTERACTION. Robert Jastrow. 
May 7, 1953. 9p. (UCRL-2205) 


UR-234 4186 
Atomic Energy Project, Univ. of Rochester _ 

THE PROBABILITY THEORY OF GEIGER-MULLER 
COUNTERS. Howard W. Jespersen, Jr. Jan. 12, 1953. 
86p. (UR-234) 


UR-240 4002 


Atomic Energy Project, Univ. of Rochester 

OBSTRUCTIVE PULMONARY EMPHYSEMA AND BRON - 
CHIAL OBSTRUCTION BY LYMPHATIC TISSUE IN AGEING 
RATS. George W. Casarett. Feb. 19, 1953. llp. (UR- 
240) 


UR-241 4025 
Atomic Energy Project, Univ. of Rochester 

X-RAY DEPTH DOSE MEASUREMENTS IN A PHANTOM 
DOG. Carlyle J. Roberts and Adrian H. Dahl. Feb. 19, 
1953. 22p. (UR-241i) 


OTHER UNCLASSIFIED REPORTS OF 
SPECIAL INTEREST TO AEC LABORATORIES 
AERE-C /R-975 5 


40 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 


AERE-C/R-1102 4101 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 


THE ISOLATION OF AMERICIUM 241. J. Milsted. Feb. 
1953. 13p. (AERE-C/R-1102) 


AERE-EL/M/41 4075 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 


AERE-M/R-1067 4o80 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 


EFFECT OF PILE RADIATION ON METHYL METHACRYL- 
ATE (PERSPEX). M. Ross and A, Charlesby. Jan. 13, 
1953. (Decl. Mar. 26, 1953). 20p. (AERE-M/R-1067) 


AERE-M/R-1138 4135 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 


A COMPARISON OF THE X-RAY AND OPTICAL METHODS 
OF DETERMINING THE GRAIN SIZE OF URANIUM. P. E, 
Madsen and B. W. Mott. Mar. 23, 1953. 37p. (AERE- 

M /R -1138) 


AERE-N/R-166 4182 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 


A NEW METHOD OF MEASURING ANGULAR DISTRIBU - 
TIONS. R. Batchelor and B. H. Flowers. Feb. 3, 1948. 
12p. (AERE-N/R-166) 5 


AERE-R/M-5 4228 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 


BM -RI-4888 4151 
Bureau of Mines 

SOME THERMODYNAMIC PROPERTIES OF SILICON 
CARBIDE. G. L. Humphrey, S. S. Todd, J. P. Coughlin, and 
E. G. King. July 1952. 27p. (BM-RI-4888) 


JENER-15 4230 
Joint Establishment for Nuclear Energy Research (Norway) 
SOME GENERAL ASPECTS OF THERMAL BREEDING. M. 
Bogaardt and M. Bustraan. 1953. 27p. (JENER-15) 


JENER-Pub.-1 4178 
Joint Establishment for Nuclear Energy Research (Norway) 
MASS SPECTROMETRY. Robert M. Dowben. Mar. 1951. 
78p. (JENER-Pub.-1) 


NAA-SR-Memo-553 
North American Aviation, Inc. 4215 
P, AND P; APPROXIMATION SPHERICAL HARMONIC 
CALCULATIONS FOR NATURAL URANIUM SPHERES IN 
D,O. S. W. Kash and E. Martin. Issued Dec. 24, 1952. 
16p. (NAA-SR-Memo-553) 


NAA-SR-Memo-560 4216 
North American Aviation, Inc. 

THE SPHERICAL HARMONIC METHOD WITH THE 
ASSUMPTION OF SPHERICALLY SYMMETRIC SCATTER- 
ING, S. W. Kash and E. Martin. Issued Jan. 6, [1953]. 
10p. (NAA-SR-Memo-560) 


NACA-TN-2924 
Illinois Univ. 4138 
COMBINED-STRESS FATIGUE STRENGTH OF 76S-T61 
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ALUMINUM ALLOY WITH SUPERIMPOSED MEAN 
STRESSES AND CORRECTIONS FOR YIELDING. William 
N. Findley. May 1953. 90p. (NACA-TN-2924) 


NACA-TN-2942 4106 
Lewis Flight Propulsion Lab., NACA 

PRESSURE DISTRIBUTIONS ABOUT FINITE WEDGES IN 
BOUNDED AND UNBOUNDED SUBSONIC STREAMS. 
Patrick L. Donoughe and Ernst I. Prasse. May 1953. 41p. 
(NACA-TN-2942) 


NACA-TN-2945 4139 
Battelle Memorial Inst. 


THE CREEP OF SINGLE CRYSTALS OF ALUMINUM, R. D. 


Johnson, F. R. Shober, and A. D. Schwope. May 1953. 52p. 
(NACA-TN-2945) 


NBS-2306 

National Bureau of Standards 

A COMPILATION OF VAPOR PRESSURE DATA OF 
DEUTERIUM COMPOUNDS. George T. Armstrong. Feb. 
24, 1953. 56p. (NBS-2306) 


NBS-2491 4184 
Radiation Physics Lab., National Bureau of Standards 
IONIZATION CHAMBER RESPONSE AS A FUNCTION OF 
WALL MATERIAL: QUARTERLY PROGRESS REPORT 
COVERING THE PERIOD FROM JANUARY 1, 1953 
THROUGH MARCH 31, 1953. 24p. (NBS-2491; Quarterly 
Progress Report 3) 


4O69 


NBS-2496 

National Bureau of Standards 4152 
TWO FLUID MODELS OF SUPERCONDUCTIVITY WITH 
APPLICATION TO ISOTOPE EFFECTS. Paul M. Marcus, 
Carnegie Inst. of Tech. and E. Maxwell, National Bureau of 
Standards. [1952] 40p. (NBS-2496) 


NP-4570 4168 
Engineering Research Inst., Univ. of Mich. 

PRELIMINARY STUDY OF THE NOISE SPECTRUM DUE 
TO AN ELECTRICAL DISCHARGE IN A STRONG TRANS- 
VERSE MAGNETIC FIELD. Hugh W. Batten and Harold C. 
Early. Apr. 1953. 25p. (NP-4570) 


NP-4575 4007 
Naval Medical Research Inst., Bethesda 

SOME EXPERIMENTAL APPROACHES TO THE THERAPY 
OF WHOLE BODY IRRADIATION. Henry A. Schlang, Eugene 
P. Cronkite, and George Brecher. Feb. 20, 1953. 8p. 
(NP-4575; Lecture and Review Series 53-1) 


NP-4576 4140 
Massachusetts Inst. of Tech. 

RESEARCH AND DEVELOPMENT OF MOLYBDENUM 
WELDING: FINAL REPORT FOR THE PERIOD APRIL 30, 
1951 TO OCTOBER 23, 1952. John Wulff, Amos Shaler, 
James Johnston, James Wong, and William Moffatt. 75p. 
(NP -4576) 


NP-4581 

El-Tronics, Inc. 4 185 
DEVELOPMENT REPORT ON RADIACMETER AN/PDR- 
36(XE-1): QUARTERLY PROGRESS REPORT FROM 


DECEMBER 1, 1952 TO FEBRUARY 28, 1953. Jack Levy 
and Seymour B. Horowitz. 10p. (NP-4581; Quarterly 
Progress Report 3) 


NP-4585 4218 
Rochester Univ. 

HIGH ENERGY NUCLEAR PHYSICS: PROCEEDINGS OF 
THE THIRD ANNUAL ROCHESTER CONFERENCE [HELD 
AT THE UNIVERSITY OF ROCHESTER ON] DECEMBER 
18-20, 1952. H. P. Noyes, M. Camac, and W. D. Walker, 
comps. and eds. 115p. (NP-4585) 


PR-P-17-E 4175 
Chalk River Project (Canada) 

ELECTRONICS BRANCH PROGRESS REPORT [ FOR} 
JANUARY TO MARCH 1953. J. Hardwick. 25p. (PR-P- 
17-E) 


TEI-75 4122 
Geological Survey 

RECONNAISSANCE FOR RADIOACTIVE DEPOSITS IN THE 
NIXON FORK MINING DISTRICT, MEDFRA QUADRANGLE, 
CENTRAL ALASKA, 1949. Max G. White and John M. 
Stevens. Feb. 1953. 27p., 1 illus. (TEI-75) 


TEI-192 4123 


Geological Survey 

RECONNAISSANCE FOR RADIOACTIVE DEPOSITS IN 
THE RUBY-POORMAN DISTRICT, RUBY QUADRANGLE, 
CENTRAL ALASKA, 1949. Max G, White and John M. 
Stevens. Feb. 1953. 22p. (TEI-192) 


TEI-199 4124 
Geological Survey 

SEARCH FOR URANIUM IN WESTERN UNITED STATES. 
V. E. McKelvey. Apr. 1953. 27p. (TEI-199) 


TEI-255(pt. 1) 4125 
Geological Survey 

RADIOMETRIC RECONNAISSANCE IN THE GARFIELD AND 
TAYLOR PARK QUADRANGLES, CHAFFEE AND GUNNI- 
SON COUNTIES, COLORADO, McClelland G. Dings and 
Max Schafer. Feb. 1953. 23p., 2 illus. (TEI-255(pt.1)) 


TEI-309 4126 
Geological Survey 

STUDIES OF URANIUM MINERALS: THE STATUS OF 
BILLIETITE AND BECQUERELITE. Judith W. Frondel 
and Frank Cuttitta. Feb. 1953. llp. (TEI-309) 


TEI-322 4127 
Geological Survey 

THE LEAD-URANIUM AGES OF SOME URANINITE 
SPECIMENS FROM TRIASSIC AND JURASSIC SEDIMEN - 
TARY ROCKS OF THE COLORADO PLATEAU. L. R. 
Stieff and T. W. Stern. Apr. 1953. 1Lp. (TEI-322) 


WAL-401/107-18 4145 
Armour Research Foundation 

DEVELOPMENT OF PHASE EQUILIBRIUM DIAGRAMS FOR 
THE TITANIUM-RICH PORTIONS OF THE TERNARY 
SYSTEMS, Ti-Mn-Al, Ti-Cr-Mo, AND Ti-Mn-Mo: FINAL 
TECHNICAL REPORT. W. Rostoker and D. J. McPherson. 
[Feb. 28, 1953] 106p. (WAL-401/107-18) 
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GENERAL 


ATOMIC BOMBS AND WARFARE 

3993 
MIGRATION OF AN ARTIFICIAL ATOMIC AEROSOL, A. 
Sittkus. Naturwissenschaften 40, 198(1953) Mar. (In 
German) 

The conclusion by Herbst and Philipp (Naturwissenschaf- 
ten 40, 54(1953)) that an observed rise in background of G- 
M tubes in Wittental near Freiburg, Germany, on Oct. 16 
to 24, 1951 was caused by fall-out from an atomic explosion 
is not supported by data recorded with unshielded counters 
at a position only 9 km from the above authors’ apparatus. 
The observed phenomenon must be attributed to a purely 
local effect. (G.Y.) 








BIOLOGY AND MEDICINE 


3994 
Wisconsin Univ. 


CYTOGENETIC EFFECTS OF RADIATIONS ON BACTERIA; 


FINAL PROGRESS REPORT |FOR] MARCH 1, 1952- 
FEBRUARY 28, 1953. Joshua Lederberg. Mar. 1, 1953. 
6p. (AECU-2544) 


Progress is reported in studies of transducing elements in 


lysates from bacteriophages of E. coli and S. typhimurium. 
(C.H.) eee i 

3995 
Pittsburgh Univ. School of Medicine 
THE PERSISTENCE OF COMPLEMENT IN AGED SERA, 
Paul H. Maurer and William Weigle. [1953] 22p. 
(AECU-2554) 

It has been demonstrated that complement N which can 
fix to speciiic precipitates persists in rabbit, human, and 
guinea pig sera for long periods of time. The persistence 
of complement N is greatest in rabbit serum. Only rabbit 
complement effected the precipitation of soluble rabbit 
antigen-antibody complexes. It has been postulated that the 
effect of an anti complementary substance present in sera 
decreases with age, dilution, and increase in temperature. 
The effect of versene on the contribution of complement 
N to specific precipitates by guinea pig and some human 
sera have been confirmed. However, versene in the con- 
centrations used had no effect on the complement of rabbit 
serum, (auth) 

3996 
{Harvard Medical School | 
THE EFFECT OF ANTIBIOTICS ON UREA BREAKDOWN 
IN MICE. Renee Z. Dintzis and A. Baird Hastings. [1952] 
17p. (AECU-2557) 

In a study of the distribution of urease in the gastro- 
intestinal tract of mice, it was found that the feeding of a 
mixture of sulfaguanidine, terramycin, and penicillin com- 
pletely abolished all significant urease activity. Evidence 
is presented which suggests that urea catabolism in mice 


485 


and, by inference in other mammals, is due to the presence 
in the gastro-intestinal tract of bacteria possessing urease 
activity. Some implications of this potential ammonia source 
in the animal body are discussed. (auth) 


3997 


Kansas Univ. School of Medicine 

THE CHEMICAL COMPOSITION OF REGENERATING 
MOUSE LIVER. K. K. Tsuboi, H. O. Yokoyama, R. E. 
Stowell, and M. E. Wilson. [1953] 22p. (AEBCU-2564) 

The chemical composition of regenerating mouse liver 
was examined over a 28-day period subsequent to partial 
hepatectomy. Lipids (including phospholipid, neutral fat, and 
total cholesterol), moisture, nitrogen (total and protein), 
phosphorus compounds (with special reference to DNA and 
PNA) and the enzymes, succinoxidase, liver esterase, and 
acid and alkaline phosphomonoesterases were determined. 
For purposes of achieving maximum evaluation, the results 
were computed in most instances on the basis of total re- 
generated liver, nuclear counts, and nitrogen. All measured 
chemical constituents were restored to normal or nearly 
normal levels within the investigated time intervals. A 
persistent incomplete restoration of cell numbers was found 
to be a characteristic feature of the regenerated organ, re- 
sulting in the presence of a smaller number of cells con- 
taining correspondingly greater amounts of a chemical 
constituents. (auth) 


3998 


Cancer Research Inst., New England Deaconess Hospital, 
Boston 

OXYGEN CONSUMPTION OF ADRENAL SLICES FROM 
NORMAL AND SCORBUTIC GUINEA PIGS AND THE IN- 
FLUENCE OF ADDED ACTH. Ralph W. McKee and Jerome 
K. Walker. Cancer Research Inst., New England Deaconess 
Hospital, Boston and Harvard Medical School. [1952] 8p. 
(AECU -2568) 

An isotonic organic medium and respiratory system are 
described whereby maximum and constant O consumption 
values were obtained in studies of the respiratory activity 
of various portions of the guinea pig adrenal gland. O con- 
sumption values for scorbutic guinea pig adrenal glands 
were observed to be nearly twice those for normal glands, 
Consumption of O for slices of cortex was more than twice 
that of center gland slices composed of mixed medullary 
and cortical tissue. A 55% increase in O consumption re- 
sulted from adding ACTH to the reaction vessel containing 
normal adrenal tissue, while no increase was observed with 
scorbutic tissue. (C.H.) 


3999 


Brookhaven National Lab. 

THE RESPIRATION OF THE PEA PLANT. OXIDATION OF 
HEXOSE PHOSPHATE AND PENTOSE PHOSPHATE BY 
CELL FREE EXTRACTS OF PEA LEAVES. Martin Gibbs. 
[1953]. 28p. (BNL-1380) 

Evidence is presented for the existence in cell-free 
extracts of pea leaves of a pathway designated the hexose- 
monophosphate shunt. Similarity of dehydrogenase activity 
to that found in animal tissue and yeast, and failure of 
fluoride and iodoacetamide to inhibit the reaction, were 
demonstrated. The interconnection of the hexosemonophos- 





phate shunt with the glycolytic pathway in plant respiration 
is discussed. (C.H.) 

4000 
Brookhaven National Lab. 
FAILURE TO DEMONSTRATE A RELATIONSHIP BETWEEN 
TYROSINE AND THE TOXICITY OF DIPHTHERIAL CUL- 
TURE FILTRATES. Ruth M. Drew. [1952] 5p. (BNL- 
1382) 

The addition of tyrosine to a medium that was adequate 
for growth and toxin production of diphtheria bacillus failed 
to enhance the toxicity of the culture filtrates. (C.H.) 

4001 
Brookhaven National Lab. 
THE EFFECTS OF ACTH AND CORTISONE UPON SUS- 
CEPTIBILITY TO TRICHINOSIS IN MICE. Richard D. 
Stoner and John T. Godwin. [1952] 15p. (BNL-1386) 

Evidence is presented that adrenocorticotropic hormone 
and cortisone do not favorably alter the course of experi- 
mental trichinosis in mice. (C.H.) 

4002 
Atomic Energy Project, Univ. of Rochester 
OBSTRUCTIVE PULMONARY EMPHYSEMA AND BRON - 
CHIAL OBSTRUCTION BY LYMPHATIC TISSUE IN AGEING 
RATS. George W. Casarett. Feb. 19, 1953. lp. (UR- 
240) 

A survey of the gross pathological and histological rec- 
ords of 163 sacrificed untreated albino rats of various ages 
and of the Wistar strain revealed that pulmonary emphysema 
occurred frequently after the age of 18 months and that, be- 
tween 18 and 24 months of age, pulmonary emphysema often 
occurred without evidence of pulmonary infection. Histologic 
sections made at intervals of 300 pu in the preserved and 
embedded lung samples taken from such rats revealed, in 
most of the rats, partial obstruction of bronchi by invagi- 
nating nodules of hyperplastic peribronchial lymphatic 
tissue. The data indicate that the lumphatic hyperplasia ob- 
served is a cause of pulmonary emphysema in ageing rats 
and suggests that the greatly increasing incidence of severe 
pulmonary infection in rats during the latter part of the 2nd 
year and during the 3rd year of life may be related to the 
predisposing condition of obstructive pulmonary emphysema. 
(auth) 


RADIATION EFFECTS 

4003 
Institute of Radiobiology and Biophysics, Univ. of Chicago 
THE EFFECT OF SOMATOTROPHIC HORMONE AND 
STREPTOMYCIN ON MICE EXPOSED TO TOTAL BODY 
X-IRRADIATION. Lee E. Gordon, C. Phillip Miller, and 
Helen Jo Hahne. [1952] 1lp. (AECU-2553) 

Treatment with somatotrophic hormone and/or streptomy- 
cin failed to reduce the mortality of mice exposed to £50 r 
total-body x radiation. Mice which received both drugs 
maintained body weight, while those which received either 
drug alone lost weight. (auth) 

4004 
Cancer Research Inst., New England Deaconess Hospital, 
Boston 
INTRANUCLEAR CHANGES RESULTING FROM EXPOSURE 
TO IONIZING RADIATION AS DETECTED IN FROZEN- 
DRIED PREPARATIONS. Margaret W. Holt, Sheldon C. 
Sommers, and Shields Warren. [1952] 9p., 16 illus. 
(AECU-2569) 

Vacuoles are described which were observed within the 
chromosomes of mitotically dividing cells and within the 
nuclei in frozen-dried, Feulgen-stained preparations of 
liver, kidney, and spleen from irradiated mice and rats 
and in preparations of irradiated Ehrlich mouse ascites 
tumor. (C.H.) 
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4005 
Brookhaven National Lab. 
THE EFFECT OF COBALT-60 GAMMA RADIATION ON 
PASSIVE IMMUNITY. William M. Hale and Richard D, 
Stoner. [1952] 17p. (BNL-1368) 

Co® » whole-body irradiation effectively destroys the 
immunity to pneumococcus infection even when abundant 
specific antibody is present. Whole-body irradiation does 
not cause an individual, having sufficient specific antitoxin 
present at the time of irradiation, to become susceptible to 
tetanus toxin. The active immunity to influenza Type A 
virus is not altered by this form of irradiation. (auth) 

4006 
Vitro Corp. of America 
INDUSTRIAL APPLICATION OF GROSS FISSION PRODUCTS; 
QUARTERLY PROGRESS REPORT [FOR] OCTOBER 1, 
1952—DECEMBER 31, 1952. JOB 24. Feb. 2, 1953. 44p, 
(KLX-1385) 

The initial and potential applications of fission product 
sources to industrial sterilization of foods and drugs will 
most likely be for products for which no satisfactory 
alternative method exists and which have a good market and 
profit margin. This industrial viewpoint was obtained by 
visiting interested manufacturers of foods and drugs. Field 
studies have been made at typical industrial concerns whose 
products require sterilization or deinfestation. Engineering 
designs based on the results of these field studies prescribe 
fission product source installations of from 3 to 8 mega- 
curies. The physical concepts, including shielding, of 
typical installations have been delineated. Unsteady state 
heat calculations have been made, based on the energy self- 
absorption due to 8 particles and y» rays within the sources, 
The necessary heat transfer equipment to maintain the 
sources at satisfactory surface temperatures has been 
determined, (For preceding period see KLX-1381.) (auth) 

4007 
Naval Medical Research Inst., Bethesda 
SOME EXPERIMENTAL APPROACHES TO THE THERAPY 
OF WHOLE BODY IRRADIATION. Henry A. Schlang, Eugene 
P. Cronkite, and George Brecher. Feb. 20, 1953. 8p. 
(NP-4575; Lecture and Review Series 53-1) 

Symptomatic, hematological, and pathological effects of 
whole-body x irradiation on dogs are reviewed. Attempts 
to modify radiation damage to the hematopoietic system by 
injections of blood platelets, intradermal bacterial filtrate, 
subcutaneous turpentine, and pus failed to produce any real 
therapeutic benefit. Mechanisms involved in hematopoietic 
response to the injections used are discussed. (C.H.) 

4008 
Biochemical Lab., Univ. of Va. Medical School 
EFFECT OF PHENYLHYDRAZINE AND X-IRRADIATION 
ON THE SERUM IRON CONCENTRATION IN INTACT AND 
SPLENECTOMIZED RATS. Alfred Chanutin, Stephan 
Ludewig, Elizabeth A. Lentz, Edward R. Shissler, Paul 
Osborne, Arthur Gooch, and Richard Wesley. [1952] 13p. 
(ORO-96) 

In intact rats, small doses of phenylhydrazine (10 to 40 
mg/kg) caused a temporary increase in serum Fe concen- 
tration. A combination of phenylhydrazine (5 to 40 mg/kg) 
and x irradiation (500 r) resulted in a pronounced and pro- 
longed hyperferremia. The serum Fe concentration was 
elevated after irradiating animals 6 days following an in- 
jection of phenylhydrazine. In the splenectomized animal, 
treatment with phenylhydrazine and x irradiation caused the 
development of a limited hyperferremia which was not 
comparable to that noted in the intact rat. A marked anemia 
developed about the 5th day following the injection of 
phenylhydrazine and x irradiation in intact rats. This is to 
be contrasted with the failure to induce a comparable 
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anemia in splenectomized rats. The possible significance of 


these results is discussed. (auth) 

4009 
STIMULATING EFFECT OF X RAYS ON THE PROCESS 
OF REGENERATION OF PERIPHERAL NERVES. K. F. 
Galkovskaya. Doklady Akad. Nauk S.S.S.R. 87, 677-9 
(1952) Dec. 1. (In Russian) re 

In a continuation of a previous study (NSA 6-3496) on 
recovery, in terms of reaction to acid, raising of limbs, 
and mobility, of denervated limbs of axolotls, smaller 
doses of x rays (1500 r at the rate of 300 r per week) 
were used. The irradiated animals showed improved 
recovery in relation to denervated controls. (G.Y.) 

4010 
INFLUENCE OF OXYGEN UPON GENETIC AND NON- 
GENETIC EFFECTS OF IONIZING RADIATION ON 
PARAMECIUM AURELIA, R. F. Kimball and Nenita 
Gaither. Proc. Soc. Exptl. Biol. Med. 82, 471-7(1953) 
March, 

The nongenetic effects of ionizing radiation upon Para- 
mecium, when many bacteria are present during irradia - 
tion, are not influenced or perhaps are slightly increased 
by hypoxia. However, when few bacteria are present, 
these effects are decreased by hypoxia. The latter finding 
is in accord with the previously obtained evidence that 
much of the nongenetic damage produced when few bac- 
teria are present is due to H,O, formed outside the cell. 
The former finding suggests that H,O, formed inside the 
cell is not of importance in producing nongenetic damage. 
On the other hand, genetic damage is consistently less 
under hypoxia. Previous evidence has shown that this kind 
of damage is not produced by H,O, formed outside the cell. 
However, it seems quite possible that H,O, or HO, produced 
locally within the nucleus is of importance in producing 
genetic damage; but the evidence from Paramecium does 
not rule out other interpretations such as an effect of O 
itself upon the recombination of broken chromosomes. 
(auth) 

4011 
THE DETERMINATION OF THE LETHAL DOSE a ® OF 
TOTAL BODY X-RADIATION FOR DOGS. Chester A. 
Gleiser. Am. J. Vet. Research 14, 284-6(1953) April. 

Groups of dogs of the Walker Foxhound variety were ex- 
posed to doses of bilateral total-body x radiation varying 
from 3000 to 200 r. The source of the radiation was a 
2000 kvp x-ray generator. The 50% lethal dose for thirty 
days (LDs9/39) was found to be 315.6 r. The mortality data 
have been presented in accompanying tables and figures. 
(auth) 














4012 


THE SEQUENCE OF PATHOLOGICAL EVENTS IN DOGS 
EXPOSED TO A LETHAL DOSE '”4,, OF TOTAL BODY 
X-RADIATION, Chester A. Gleiser. Am. J, Vet. Re- 
search 14, 287-97(1953) April. 

Eighteen dogs of the Walker Foxhound variety were ex- 
posed to 600 r of bilateral total-body x radiation. These 
dogs were serially destroyed, autopsied, and the tissues 
studied grossly and microscopically. The essential histo- 
pathological changes are summarized. (auth) 





4013 


RELATIVE BIOLOGICAL EFFECTIVENESS OF 17 MEV 
ELECTRONS. M. Keller Austin, J. S. Laughlin, and H. 
Quastler. Brit. J. Radiol. 26, 152-3(1953) May. 

The biological effectiveness of 17-Mev electrons ac- 
celerated by a betatron was compared with that of graded 
doses of 150-kvp x radiation. The test reaction used was 
the greying of hair in mice. From the results obtained it 
was concluded that, for the particular test reaction exam- 
ined, high-energy electrons are quantitatively equivalent 
to high-energy x radiation. (C.H.) 





4014 


THE COMBINED EFFECTS OF CORTISONE AND ROENT- 
GEN RADIATION UPON NATURAL AND INDUCED RE- 
SISTANCE TO HOMOIOTRANSPLANATION OF MOUSE 
LEUKEMIA, LINE I,. A. A. Werder, Jack Friedman, E. 
C. MacDowell, and J. T. Syverton. Cancer Research 13, 
158 -64(1953) Feb. 

Two extrinsic agents, cortisone and ionizing radiation, 
were found to convert the naturally resistant status con- 
ferred by the genetic constitution of the test inbred mice 
into a state of susceptibility. Mice representative of three 
resistant inbred strains, BALB, A, and STOLI, and of the 
stock Swiss albino CFW strain, by the administration of 
cortisone and x radiation singly and in combination, were 
made susceptible to the homoiotransplantation of 
lymphoid leukemia, line I,, when tested within 24 hours. 
The two agents operated synergistically to potentiate 
the alterative effect that may result from the employment 
of either agent singly. Contrariwise, mice made resistant 
by actively induced immunization with leukemic cells 
were little affected by the administration of cortisone and 
x radiation singly or in combination. (auth) 





4015 


EFFECT OF 8-MERCAPTOETHYLAMINE ON THE SECRE- 
TION OF NUCLEIC ACIDS BY THE SPLEEN FOLLOWING 
WHOLE-BODY X IRRADIATION. Charles Gros, Paul 
Mandel, and Jean Rodesch. Compt. rend. 236, 2010-12 
(1953) May 18. (In French) 

Wistar rats of 150 to 270 g weight were whole-body 
irradiated with 700 r of 180-kv x rays. The injection of 
8-mercaptoethylamine before the exposure reduced the 
destruction, observed between the 4th and 14th day after 
the irradiation, of pentose and desoxypentose nucleic acids 
in the spleen. The 8-mercaptoethylamine thus exerts a 
protective effect on both cytoplasm and nuclei of a radio- 
sensitive organ such as the spleen. (G.Y.) 


4016 


HEMATOLOGIC STUDIES ON DOGS RECEIVING LOW 
DOSES OF TOTAL BODY IRRADIATION. Florian J. Ragaz 
and Hans J. van Baaren. Proc, Soc. Exptl. Biol. Med. 82, 
419-24(1953) March. 

Data showing qualitative differences in the peripheral 
blood and in the bone marrow of dogs following administra- 
tion of single or divided doses of 100 r total-body x irradi- 
ation are presented, (auth) 





4017 


EFFECT OF REPEATED DOSES OF EXTERNAL AND IN- 
TERNAL IRRADIATION ON STRUCTURE OF THE SPLEEN. 
Horace Goldie, Gadson J. Tarleton, Jr., Barbara R. Jeffries, 
and Paul F, Hahn. Proc. Soc, Exptl. Biol. Med. 82, 395-9 
(1953) March. 

Changes in the spleen structure of mice exposed to vari- 
ous doses of internal radiation from injected colloidal Au'®* 
and to external x radiation are summarized. (C.H.) 





4018 


EFFECT OF X RAYS UPON THE EVOLUTION OF THE 
TESTICLE AND THE APPEARANCE OF SECONDARY SEX- 
UAL CHARACTERISTICS IN LEBISTES RETICULATES. 

E. Follénius. Compt. rend. soc. biol. 146, 1774-6(1952) 
Nov. (In French) 

Young fish, 40 days old and at least 10.5 mm in length, 
were irradiated with 4 to 6000 r in two doses at 2- or 3-day 
intervals. Autopsies were done 6 to 11 months after irradia - 
tion and after the complete sexual differentiation of the in- 
dividual fish. The autopsy showed that x radiation results in 
sterilization of the testicles, but the sterilization did not 
prevent the development of the secondary sexual character- 
istics. (J.S.R.) 








4019 


PROGRESS OF DEGENERATION OF THE GERMINAL CELLS 
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IN THE ADULT MALE LEBISTES RETICULATUS AFTER X 
IRRADIATION. E. Follénius. Compt. rend. soc. biol. 146, 
1776-8(1952) Nov. (In French) 
Adult male Lebistes reticulatus fish were x-irradiated with 
6000 r in a single dose. The irradiation produced a progres- 
sive degeneration of the germinal elements in the testicle. 
The spermatogonia became pyknotic at the time of multiplica- 
tion. The spermatocyte disappeared first, being affected in 
the maturative prophase. The spermatids seemed to follow 
their normal spermiogenetic evolution and yielded some 
spermatozoids which massed together in a spermatophore 
before undergoing degeneration. It appeared that the Sertolian 
epithelium exercised its normal trophic role and that the 
late degeneration of the spermatozoids was caused uniquely 
by the radiation. The progressive degeneration continued in 
the testicles until sterility resulted. (J.S.R.) 











RADIATION HAZARDS AND PROTECTION 

4020 
Cancer Research Inst., New England Deaconess Hospital, 
Boston 
RADIATION EXPOSURE SURVEY OF X-RAY AND ISOTOPE 
PERSONNEL, PART 2. Charles K. Spalding, Egilda 
DeAmicis, and Russel F, Cowing. Cancer Research Inst., 
New England Deaconess Hospital, Boston and Laboratory of 
Pathology, Harvard Cancer Commission. [1952] 13p. 
(AECU-2570) 

From data presented for x-ray workers, atomic-research 
laboratory workers, and clinical personnel in hospitals 
using radioisotopes for diagnosis and therapy, it is shown 
that x-ray workers receive considerably more radiation ex- 
posure than the isotope workers. The importance of person- 
nel monitoring and of safety education for personnel working 
with all types of radiation is stressed. (For preceding re- 
port in series see AECU-1749.) (C.H.) 

4021 
RADIOBIOLOGY; IRRADIATION LETHALITY AND PRO- 
TECTION, Roberts Rugh. Military Surgeon 112, 395- 
413(1953) June. 

Problems associated with radiation dosage determinations 
in biological systems, the meaning of the .D/50-30 days, 
factors contributing to radiation death, and methods of pro- 
tection against radiation injury are reviewed. 157 references. 
(C.H.) 

4022 
SAFE DISPOSAL OF CONTAMINATED AIR FROM RADIO- 
CHEMICAL LABORATORIES. J. W. J. Fay. Chem. and 
Process Eng. 34, 133-6(1953) May. 

The hazards presented from air contamination in radio- 
chemical laboratories are reviewed, and methods are 
presented for economically eliminating these hazards. 

(C.H.) 

4023 
ASSOCIATED ACTION OF STREPTOMYCIN AND HEMA- 
TOPOIETIN ON MICE SUBJECTED TO A LETHAL X 
IRRADIATION. Paul-Edouard Genaud and Robert Meot. 
Compt. rend, 236, 2004-6(1953) May 18. (In French) 

Hematopoietin, the hematopoiesis hormone, is secreted 
principally by the spleen and is extensively liberated in 
the blood of animals made anemic by bleeding. In order 
to study its effects on the radiation syndrome it was in- 
jected in the form of serum of a twice-bled horse at the 
rate of 1 cc/day to mice that had been whole-body irradi- 
ated with 700 r of 190-kv x rays. Streptomycin also was 
injected in doses of 6 mg/day, both injections starting on 
the 4th day post-irradiation. Rates of survival at 30 days 
post-irradiation for the control, hematopoietin-alone, 
streptomycin-alone, and hematopoietin + streptomycin 
groups were 0, 0, 70, and 100%, respectively. (G.Y.) 





RADIATION SICKNESS 
4024 


TREATMENT OF RADIATION INTOXICATION WITH 
“ROKAN.” J. Lackner. Strahlentherapie 89, 283 -7(1952). 
(In German) 
The causes of radiation intoxication and the conventional 
methods of treatment are discussed. The author tells of a 
new medicament called “Rokan” (a combination of nux 
vomica and an extract from oats and other grains with a 
special vitamin-rich ingredient) manufactured by the firm 
of Dr. W. Schwabe. A series of experiments with 80 patients 





proved the beneficial effects of this preparation which causes 


no detrimental side-effects and which is extremely economi- 
cal. This preparation proved to be superior to all conven- 
tional remedies for radiation intoxication. Electrophoretic 
spot checks did not reveal any evidence that this remedy 
changes the known alterations of the protein fraction of 
blood during the course of radiation intoxication. (auth) 


RADIOGRAPHY 
4025 


Atomic Energy Project, Univ. of Rochester 

X-RAY DEPTH DOSE MEASUREMENTS IN A PHANTOM 
DOG. Carlyle J. Roberts and Adrian H. Dahl. Feb. 19, 
1953. 22p. (UR-241) 

As an aid to the interpretation of the results of future ex- 
periments involving the irradiation of dogs and other ani- 
mals of similar size with the 1000 and 250-kvp x-ray gener- 
ators, an extensive set of measurements was made using a 
phantom dog. From these data depth-dose curves and cross- 
sectional isodose charts were constructed and are presented 
herein. In addition, measurements taken simultaneously 
with airwall and metal-lined chambers yielded data which 
were converted to effective energy in order to give an indi- 
cation of the changes in the quality of the beam as it passed 
through the phantom. (auth) 


RADIOTHERAPY 
4026 


PROGNOSTIC VALUE OF EARLY TESTS OF THYROID 
FUNCTION AFTER TREATMENT OF THYROTOXICOSIS 
BY “I. N. B. Myant. Brit. J. Radiol. 26, 139-43(1953) 
Mar. 

In 25 patients with thyrotoxicosis given 36 treatments 
by I"! the amount of change in thyroid function at three 
weeks after the treatment was compared with the subse- 
quent clinical course. In eight cases there was no signifi- 
cant change in thyroid function, as measured by a test of 
I'*' uptake, and in seven of these eight cases there was no 
clinical response to the treatment. In 28 cases there was 
a significant depression of thyroid function, and in 20 
of these a full remission developed. It is concluded that 
a remission is unlikely to occur at any time after a treat- 
ment dose unless there is significant depression of thy- 
roid function at three weeks, but that a significant fall 
will not necessarily be followed by a remission. In some 
patients thyroid uptake function remained at, or returned 
to, an abnormally high level despite normal health. Pos- 
sible causes of this anomaly are discussed. (auth) 


4027 


PRODUCTION OF MULTICURIE GAMMA-RAY TELE- 
THERAPY SOURCES. D. T. Green, R. F. Errington, F. 
C. Boyd, and N. J. Hopkins. Nucleonics 11, No. 5, 29-37 
(1953) May. 

The selection of the most suitable isotope for a tele- 
therapy source is discussed and the problems expected in 
its production are outlined. Especially detailed considera- 
tion is given to the problem of neutron shielding within 
the target material and experimental results concerned 
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with evaluating the effects of shielding are presented. 
Cost data and details of reactor production are given for 
14 isotopes. (auth) 

4028 
RADIOGOLD SEEDS FOR CANCER THERAPY. Ulrich K. 
Henschke, Arthur G. James, and William G. Myers. Nu- 
cleonics 11, No. 5, 46-8(1953) May. 

Au'®® seeds and linear sources developed during the 
past three years have replaced Rn seeds in radiation 
therapy at the Ohio State Univ. Medical Center. The ad- 
vantages of using Au'® are outlined and the preparation 
of sources and calibration of seed strength are discussed. 
The reactions observed clinically in the first 51 applica- 
tions of the Au'®* seeds appeared to be similar essentially 
to those obtained with implantations of Rn, Ra, or Co™, 
(L.M.T.) 

4029 
RADIOACTIVE ISOTOPES IN MEDICINE, 2. IODINE. R. 
G. Wood. Atomics 4, 105-13(1953) May. 

Medical applications of radioactive I are reviewed. 
Topics discussed include the isotopes of I, method of de- 
tection and measurement, thyroid gland studies, pathologi- 
cal conditions of the thyroid, radioautography, and diag- 
nostic and therapeutic uses of I". (C.H.) 


TOXICOLOGY STUDIES 

4030 
ACUTE TOXICITY OF CARNOTITE ORE DUST. Herbert 
B. Wilson, H. E. Stokinger, and George E, Sylvester. 
Arch. Ind. Hyg. and Occupational Med. 7, 301-9(1953) 
April. 

Carnotite ore dust inhaled by animals under experimental 
conditions was found to be highly toxic to the rabbit, mod- 
erately toxic to the rat, and slightly toxic to the goat. The 
toxicity was characteristic of U poisoning and, in degree, 
closely resembled that of UO,;. (auth) 

4031 
THE STAGES IN CALCIFICATION OF THE RAT KIDNEY 
AFTER THE ADMINISTRATION OF URANIUM NITRATE. 
Lewis K. Dahl. J. Exptl. Med. 97, 681-93(1953) May. 

The anatomical and histochemical alterations in rat 
kidneys after the parenteral administration of U nitrate 
| UO,(NO,),-6H,O] have been studied. The histological 
effects produced by this agent over a wide range of dose 
levels were nearly identical in character and differed 
principally in their speed of evolution. The deposition of 
Ca always began at foci in the cytoplasm of the cells of 
the proximal convoluted tubules of the inner cortex. It 
remained intracellular until the cell boundaries were 
destroyed. Deposits of Ca could be found before any other 
cellular damage could be demonstrated by histological 
examination. Later, when degeneration and necrosis were 
present, the foci of calcification were imperfectly related 
to them in location or degree. In contrast, the amount of 
calcification was correlated with the dose of U nitrate, 
being greatest in the kidneys of rats that received 20 mg/kg, 
next greatest in the 30 mg/kg rats, less in the 10 mg/kg 
rats, and slight in those that received 2 mg/kg. (auth) 





TRACER APPLICATIONS 


4032 


Institute for Atomic Research, Iowa State Coll. 

A HOMOGENEOUS CELL PREPARATION FROM SOYBEAN 
LEAVES. D. W. Racusen and S. Aronoff. [1953]. 6p. 
(AECU-2536) 

A method is described for preparing tissue-free paren- 
chyma cell homogenates from soybean leaves. The 
preparations, when illuminated, were found to be capable 
of fixing co, at a rate corresponding roughly to one-fifth 
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that of a normal! leaf on the basis of chlorophyll concen- 
tration. The cell preparation synthesized starch-C™, and 
alanine, glutamine, aspartic acid, glycine, and serine. No 
evidence was found of protein synthesis from the amino 
acids. (C.H.) 


4033 


Pittsburgh Univ. School of Medicine 

THE HALF-LIVES OF HOMOLOGOUS SERUM ALBUMINS 
IN SEVERAL SPECIES. Frank J. Dixon, Paul H. Maurer, 
and Maria P. Deichmiller. [1952] 6p. (AECU-2543) 

The half lives of homologous serum albumins in humans, 
cows, dogs, rabbits, and mice are presented. The albumin 
half lives are similar to the gamma globulin half lives for 
the same species and apparently are dependent upon the 
metabolic characteristics of the host. (auth) 


4034 


Harvard Medical School 

STUDIES ON CARBOHYDRATE METABOLISM IN RAT 
LIVER SLICES. 2. THE EFFECT OF FASTING AND OF 
HORMONAL DEFICIENCIES. Albert E. Renold, Ching- 
Tseng Teng, Frances B. Nesbett, and A. Baird Hastings. 
[1953] 28p. (AECU-2560) 

Over -all measurements of carbohydrate metabolism in 
rat liver slices were made in a system designed to preserve 
a normal intracellular cationic enviroment. The influence 
of fasting and of hormonal imbalances on the preferential 
utilization of glucose or pyruvate, present simultaneously 
in the medium, were studied. An evaluation of the signifi- 
cance of the findings and of their correlation with established 
facts was attempted. (auth) 


4035 


Brookhaven National Lab. 

EFFECT OF LIGHT INTENSITY ON THE DISTRIBUTION 
OF C** IN SUNFLOWER LEAF METABOLITES DURING 
PHOTOSYNTHESIS. Martin Gibbs. [1952] 8p. (BNL- 
1370) 

Samples of sucrose, alanine, and malic acid obtained 
from sunflower leaves which had photosynthesized C'‘0, 
under strong and weak light were degraded and the C™ 
content of the individual C atoms determined, Under strong 
and weak light conditions, the distribution of C in alanine 
and the glucose or fructose of sucrose (C atoms 1, 2, 3 and 
4, 5, 6) is similar. Under weak light photosynthesis, the 
distribution of C“ in alanine and the three C atoms of malic 
acid, 8 carboxyl excluded, is similar; however, during 
photosynthesis in strong light, these three C atoms of malic 
acid were less uniformly labeled than those of alanine. 
This dissimilarity in labeling between alanine and these 
three C atoms of malic acid during strong and weak light 
photosynthesis was interpreted as a block in the conversion 
of pyruvic acid to malic acid via the tricarboxylic acid 
cycle caused by the high light intensity. (auth) 


4036 


Brookhaven National Lab. 

THE USE OF RADIOACTIVE BROMIDE AND CHLORIDE 
TO MEASURE EXTRACELLULAR FLUID. James L. 
Gamble, Jr. Oct. 3, 1952. 6p. (BNL-1383) 

The applications of isotopic dilution methods in the meas- 
urement of the extracellular body fluids are reviewed. 
Difficulties of making precise quantitative measurements, 
due to differences between the distribution of the available 
agents and that of the extracellular fluid and the difficulties 
of making equilibrium determinations, are pointed out. 
However, it is concluded that the methods, particularly 
those of the chloride and bromide space group, are simple 
and accurate, and when used in serial determinations are 
adequate for the demonstration of variations in extracellular 
fluid volume. (C.H.) 





4037 
CONCOMITANT IN VIVO MEASUREMENT OF REGIONAL 
ERYTHROCYTE AND PLASMA CONCENTRATIONS USING 
I'*' AND P*?_ Allen F. Reid and Ben Wilson. Nucleonics 
11, No. 5, 64-7(1953) May. 

A method is described for measuring concomitantly in 
vivo the concentration of erythrocytes and plasma in a 
tissue, a dog’s lung being used for illustration. The 
erythrocytes are labeled with P** and the plasma is labeled 
with I'*' albumin, Determinations are made with a Geiger 
counter placed in special collimating systems in which 
differences between counting rates with and without ap- 
propriate filters are quantitative measurements of the 
concentrations. (auth) 


CHEMISTRY 


4038 
Iowa State Univ. 
A KINETIC STUDY OF THE ADDITION OF BROMINE TO 
CROTONIC ACID IN ETHYLENE CHLORIDE. Robert E. 
Buckles and James P. Yuk. [1953] 33p. (AECU-2540) 

The rate of the reaction of crotonic acid with a mixture of 
Br and tetramethylammonium tribromide in ethylene chloride 
was found to depend on the first power of the concentration 
of each of the three reagents. Three types of mechanism 
will explain these results: An electrophilic attack by Br 
followed by a rate-determining reaction of the resulting 
intermediate with tribromide, a nucleophilic attack by 
tribromide followed by a rate-determining step involving 
the intermediate formed and Br, or a concerted rate -deter - 
mining attack of both Br and tribromide on crotonic acid. 

If the usual electrophilic attack by Br is the initial step it 
need not involve very much ionization of the intermediate to 
form the bromonium ion which is usually written. This may 
well be the main course of the reaction in the absence of the 
tribromide, however. With tribromide alone as the source of 
Br the reaction is approximately first order with respect to 
the crotonic acid and the tribromide, and it appears to go 
by way of an initial nucleophilic attack of tribromide on the 
double bond. The average specific rate constant for the 
reaction of crotonic acid with Br and tetramethylammonium 
tribromide at 30° was liter? /mole”/sec, and that for the re- 
action of crotonic acid with the tribromide at 30° was 
2.29 + 0,22 x 10~ liter/mole/sec. (auth) 

4039 
Sloan-Kettering Inst. for Cancer Research 
A REVISION OF THE STRUCTURAL FORMULATION OF 
VICINE AND ITS PYRIMIDINE AGLUCONE, DIVICINE. 
Aaron Bendich and Grace C. Clements. [1953] 41p. 
(AECU-2565) 

The formulation of the pyrimidine glucoside, vicine, by 
Levene as a 3-N-glucoside of 2,5-diamino-4,6-dioxypyrimi- 
dine is now shown to be incorrect. Concrete evidence has 
been obtained for the first time that the aglucone portion, 
divicine, is a pyrimidine, and that it is 2,4-diamino-5,6- 
dioxypyrimidine. In addition to the findings of numerous 
investigators over the past 83 years, new evidence is 
furnished which indicates that vicine is 2,4-diamino-6- 
oxypyrimidine-5-(8-D-glucopyranoside). The color reac- 
tions given by divicine and described by Johnson as specific 
for the 5-amino group of pyrimidines, are shown, rather, 
to be given by other reducing agents including ascorbic 
acid. (auth) 


4040 
Sloan-Kettering Inst. for Cancer Research 
FURTHER EVIDENCE ON THE IDENTIFICATION OF 
CYTIDYLIC ACIDS a AND b. Jack J. Fox, Liebe F. 
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Cavalieri, and Naishun Chang. [1952] 13p. (AECU-2566) 

The study of the variations in the ultraviolet absorption 
spectra of several pyrimidine nucleosides in the high 
alkaline range has been continued, These spectral variations 
which occur at pH 12 to 14 are due to the ionization of the 
2’ hydroxy! group of the sugar, with a limited contribution 
from the other hydroxyl groups, On this basis it has been 
possible to confirm the identity of cytidylic acids a and b 
as cytidine-2’-phosphate and cytidine -3’-phosphate, 
respectively. A mechanism whereby the ionization of the 
sugar moiety affects the chromophore of the pyrimidine 
ring is suggested. (auth) 

4041 
New Hampshire Univ. 
AMMONIUM PENTAFLUOROZIRCONATE(IV) AND ITS 
MONOHYDRATE. Helmut M. Haendler. Apr. 7, 1953. 4p, 
(NYO-3164) 

Ammonium pentafluorozirconate(IV), NH,ZrF;, has been 
reported as one of the intermediate products of the thermal 
decomposition of ammonium heptafluorozirconate(IV), 
(NH,)3ZrF, (H. M. Haendler, et al., J. Am. Chem. Soc. 74, 
2352(1952)). Attempts to grow single crystals of the 
pentafluorozirconate from solution for x-ray-structural 
studies led to the discovery of its monohydrate. Both com- 
pounds crystallize from a solution of ZrO, in HF, to which 
has been added 75% of the theoretical quantity of NH,F. The 
predominant product is controlled by the rate of crystal- 
lization. Rapid crystallization favors formation of the 
hydrate, slow crystallization suppresses it. The mono- 
hydrate loses water spontaneously in air of low humidity 
to become the anhydrous compound. Powder diffraction 
and Weissenberg photographs of the two compounds are 
distinctive. All crystallizations were carried out with Pt or 
polyethylene apparatus. To obtain the monohydrate, the 
solution was evaporated by heating to incipient crystalliza- 
tion, filtered, and cooled. The hydrate crystallized in 
clusters of clear, colorless, six-sided right prisms. These 
were separated mechanically from the small crystals of 
the anhydrous compound, the formation of which could not 
be prevented completely. Anhydrous NH,ZrF, was produced 
with exclusion of hydrate by allowing the solution to 
evaporate slowly for 2 to 3 weeks, or by adding a small 
amount of ethanol prior to the slow evaporation. This 
compound crystallized in small, colorless, almost square 
plates, with truncated faces. X-ray-diffraction powder 
photographs were taken of the products obtained by heating 
the hydrate at 110° and from its spontaneous decomposition 
in air, They were identical with the pattern of the NH,ZrF; 
produced in the thermal decomposition of the (NHy)sZrFy. 
NH, ion was determined by distillation from basic solution 
into H3BOy and titration with HCl. Zr was determined by 
digestion with H,SO, and ignition to the oxide. Water was 
determined by heating at 110°. Anal. Caled. for NH,2rF;- 
H,0:NH,, 8.12; Zr, 40,94; H,O, 8.10. Found: NH,, 7.64; 
Zr, 41.15; H,O, 8.25. (Entire report) 

4042 
Syracuse Univ. 
COPRECIPITATION FROM HOMOGENEOUS SOLUTION. 
Louis Gordon, Carl C. Reimer, and Harry Teicher. Mar. 
7, 1953. 4p. (NYO-3190) 

The coprecipitation of Mn(II) by basic Sn(SO,), increases 
with increasing rate of precipitation. The coprecipitation of 
Mn(II) occurs during the separation of ~25% of the total 
Sn(SO,), and after ~99.9% separation of Sn(SQ,)). The co- 
precipitation of Sr on BaSQ, was sharply reduced by 
vigorous stirring. (J.S.R.) 

4043 
Laboratory for Nuclear Science and Engineering, Mass. 
Inst. of Tech. 
MECHANISMS OF RACEMIZATION OF CAMPHENE-8-C“, 
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John D. Roberts and Joel A. Yancey. [1952]. 13p. (NYO- 
3588) 

It has been shown by C"*-tracer studies that optically 
active camphene racemizes by at least two different 
mechanisms in the presence of hydrated TiO,, pyruvic 
acid or aniline hydrochloride. One of these mechanisms 
does not cause isotope-position rearrangement of camphene- 
8-C'* and probably involves successive hydride and Wagner 
rearrangements. This mechanism predominates with hy- 
drated TiO, and aniline hydrochloride. Racemization of 
camphene-8-C™ with pyruvic acid is accompanied by 
extensive isotope-position rearrangement and is well 
formulated by assuming interconversion of enantiomorphic 
“camphenonium” (camphene-hydro) cations through methyl 
group shifts (Nametkin rearrangements). (auth) 


4044 


Massachusetts Inst. of Tech. 

DOUBLE-BOND REACTIVITY OF OLEIC ACID DURING 
FLOTATION. A. M. Gaudin and R, E. Cole. Jan. 1952. 
5p. (NYO-3673) 

The hypothesis that the value of oleic acid as a flotation 
collector was related to the oxidizability of its non- 
conjugated double bond was tested and found to be incorrect. 
(J.S.R.) 


4045 


Yale Univ. 

A STUDY OF THE DIFFUSION OF n-BUTYL ALCOHOL IN 
WATER USING THE GOUY INTERFERENCE METHOD. 
Philip A. Lyons and C. Lennart Sandquist. Mar. 23, 1953. 
24p. (NYO-3875) 

The diffusion coefficients, densities, viscosities, and 
specific refractive increments for solutions of n-butyl 
alcohol in wafer at 1° and 25° have been determined. A 
limiting form for expressing the diffusion coefficient as a 
function of concentration in relatively dilute solutions has 
been suggested. The temperature and concentration 
dependence of the diffusion coefficient and of the relative 
viscosity for this system are consistent with the point of 
view that systems with large, positive deviations from 
Raoult’s law will have abnormally high diffusion mobilities 
and relative viscosities. (auth) 


4046 


[Rutgers Univ. School of Chemistry] 

POLYPHOSPHATES AS POLYELECTROLYTES, 1. LIGHT 
SCATTERING AND VISCOSITY OF SODIUM POLYPHOS- 
PHATES IN ELECTROLYTE SOLUTIONS. Ulrich P. 
Strauss, Edward H. Smith, and Philip L. Wineman. [1953]. 
25p. (NYO-3893) 

Several samples of Na polyphosphate, covering a 
molecular weight range from 7000 to 19,000, were pre- 
pared by the condensation polymerization of primary 
NasPO,. The viscosity and pH of freshly prepared solu- 
tions decreased over the first twelve hour period, indicating 
the presence of a small amount of unstable branch-points 
in the glasses. After stability was obtained, light scattering 
and viscosity studies were made using NaBr solutions as 
solvents. Correlations were made between light scattering 
and concentration of solvent, between molecular weights and 
viscosities, and between light scattering and viscosity. 
(J.S.R.) 


4047 


HETEROGENEOUS EFFECTS IN THE PHOTOREDUCTION 
OF TETRAVALENT CERIC IONS. B, Ya. Dain and A. A. 
Kachan, Translated by G. Belkov from Doklady Akad. Nauk 





S.S.S.R. 67, 85-8(1949). 9p. (AEC-TR-1528; Tech. Trans. 
TT -364) 


4048 


ON THE CONCENTRATION OF THE LIGHT ARGON ISO- 
TOPE A** IN THE RESIDUAL GAS OF THE AMMONIA 


SYNTHESIS. K. Clusius, H. Meyer, H. H. Bihler, and E. 
Schumacher. Helv. Chim. Acta 36, 350-3(1953) March 16. 
(In German) 

Commercial N, obtained by rectification of liquid air and 
used for ammonia synthesis, contains a small quantity of 
A with 0.37 + 0.01 % A®*, while atmospheric A has only 
0.33% of this isotope. (tr-auth) 





4049 


LATTICE PARAMETERS, EXPANSION COEFFICIENTS, 
AND ATOMIC AND MOLECULAR WEIGHTS; X-RAY 
TECHNIQUES FOR PRECISION DETERMINATION. M. E. 
Straumanis. Anal. Chem, 25, 700-4(1953) May. 

The errors impairing the precision of lattice constant 
determination are eliminated (1) by very carefully con- 
structed cameras (64 mm. in diameter), (2) by nullifying 
the film shrinkage errors, (3) by producing sharpest and 
not shifted powder or single crystal lines in the highest 
back-reflection region, and (4) by working at constant 
temperatures (+0.02° C.), While the errors as indicated by 
the first three points may also be eliminated to a consider - 


able extent by analytical or graphical extrapolation methods, 


errors caused by inaccurate knowledge of the temperature 
of the sample cannot be so eliminated. Greatest precision 


(i to 200,000 and better) can be attained only if the tempera - 


ture of the sample is kept constant during the exposure, 
and is known exactly. The temperature range accessible to 
the method is between 0 and 70°C., enough to determine 

the expansion coefficients even down to a = 1 x 10°, The 
precise values of lattice parameters can be used to deter - 
mine molecular and atomic weights if the exact density of 
the substances in question is known. The weights obtained 
may surpass in accuracy values obtained by chemical 
methods. (auth) 


ANALYTICAL PROCEDURES 
4050 


Sloan-Kettering Inst. for Cancer Research 

STUDIES ON THE STRUCTURE OF NUCLEIC ACIDS. 7. 
THE IDENTIFICATION OF THE ISOMERIC CYTIDYLIC 
AND ADENYLIC ACIDS. Liebe F. Cavalieri. [1953] 10p. 
(AECU-2513) 


The densities of aqueous solutions of the isomeric cytidylic 
and adenylic acids and their apparent dissociation constants 


have been determined. In both pairs of nucleotides the b 
isomers manifest a greater distance between the nuclear 
NHj group and the singly charged phosphate group. It is 
concluded that the a and b isomers are the 2’- and 3’ - 


phosphates, respectively, in both cases. Further observations 


are presented which corroborate the conclusions reached. 
(auth) 


4051 


Worcester Foundation for Experimental Biology 
THE ISOLATION OF HYDROCORTISONE AND ETIO- 
CHOLANE -3a -OL-11,17-DIONE FROM NORMAL GUINEA 
PIG URINE. Shlomo Burstein and Ralph I. Dorfman. 
Worcester Foundation for Experimental Biology and Boston 
Univ. School of Medicine. [1952] 3p. (AECU-2556) 
Methods are described for the isolation and identification 
of hydrocortisone and 17-ketosteroids from normal male 
guinea pig urine by paper chromatography and infrared 
spectrometry. (C.H.) 
4052 
Worcester Foundation for Experimental Biology 
UNSATURATED COMPOUNDS IN HUMAN URINES. A. M. 
Miller, Harris Rosenkrantz, and Ralph I. Dorfman. 
Worcester Foundation for Experimental Biology and 
Western Reserve Univ. School of Medicine and Lakeside 
Hospital, Cleveland, [1953] 7p. (AECU-2561) 
The isolation of A'*-androstene-3a@ -ol from human urine 


| 
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is reported. This compound is the 14th steroid to be 
isolated from the urine of this particular patient with 
probable adrenal hyperplasia. (auth) 

4053 
Worcester Foundation for Experimental Biology 
ADRENOCORTICOTROPHIC HORMONE IN URINE. Betty 
L. Rubin and Ralph I. Dorfman, Worcester Foundation for 
Experimental Biology and Western Reserve Univ. Schooi of 
Medicine and Lakeside Hospital, Cleveland; and Albert 
Dorfman, Chicago Univ. School of Medicine and LaRabida 
Sanitarium, Chicago. [1953] 18p. (AECU-2562) 

ACTH activity detected in the urine of normal men and 

women by the intraperitoneal and intracardial administra- 


tion of fresh urine to hypophysectomized rats. Normal men 


(20 to 40 years of age) excreted between 1.0 and 3.1 
international units of ACTH per day, and normal women 
(20 to 40 years of age) excreted between 1.0 and 8.2 I.U. 


per day. There was a tendency to increased ACTH excretion 


during the first post-operative day in surgical patients. No 
increased excretion of ACTH could be demonstrated in 
rheumatic fever patients following the administration of 20 


to 80 I.U. of ACTH per day. One patient with active Cushing’s 


disease showed a 5 to 10-fold increase in ACTH excretion 
over normal, while a second patient whose disease was 
inactive excreted an amount of ACTH similar to that of 
normal subjects. A spray-dried preparation of pregnant 
mare’s urine contained a significant amount of ACTH. 
(auth) 
4054 
Atomic Energy Research Establishment, Harweli, Berks 
(England) 
THE SPECTROPHOTOMETRIC ASSAY OF PLUTONIUM IN 
AQUEOUS SOLUTION. G. R. Hall and P. D. Herniman. 
Apr. 1952. Decl. Mar. 23, 1953. lip. (AERE-C/R-975) 
A method is described for the rapid assay of Pu in solu- 
tion. A sample of the Pu is reduced to the trivalent state 
and the absorption at 603 my is measured in a spectro- 


photometer. The Pu concentration is obtained to an accuracy 


of +1% from a calibration graph or by calculation from the 
molar extinction coefficient at 603 mu. The method may be 
applied to Pu solutions (1) of any acidity, (2) containing up 
to 25% of Fe, (3) containing U and (4) in the presence of 
colorless impurities. (auth) 

4055 
Hanford Works 
A FLUOROMETRIC METHOD FOR OIL FOG DETERMINA- 
TION. W. B. Silker and H. G. Rieck. Apr. 13, 1953. 22p. 
(HW -27626) 

An analytical method for the determination of average oil 
concentrations in the plume from an army smoke generator 
has been developed. The sample is collected from an air 
stream on filter paper. Air movement is provided by a 
battery-operated portable vacuum pump, After collection, 
the oil is removed from the filter by a double extraction 
with distilled petroleum ether which is evaporated on to a 
Pt dish, and the oil content is measured fluorophotometri- 
cally. A blank equivalent to less than 20 ug of oil and a 
sensitivity of 20 ug of oil with standard deviation of 15% 
are reported. (auth) 

4056 
North American Aviation, Inc. 
DETERMINATION OF BISMUTH IN PURE BISMUTH-LEAD 
EUTECTIC ALLOY; IMPROVED PHOSPHATE METHOD. 
Louis Silverman, M, Shideler, and J. Thomasson, Sub- 
mitted Apr. 8, 1953. 20p. (NAA-SR-234) 

Bi may be separated from Pb and quantitatively deter - 
mined by a procedure consisting of the following steps: 
preliminary separation of the bulk of Pb as chloride, 
removal of all but small amounts of Pb with cupferron, and 


final separation and determination as phosphate. The 
optimum pH conditions for the precipitation of Bi in the 
presence of Pb and the maximum amount of Pb which may 
be present (with 0.5 g of Bi) have been ascertained. (auth) 


4057 


Syracuse Univ. 
SEPARATION OF THORIUM IODATE; PRECIPITATION OF 
IODATES FROM HOMOGENEOUS SOLUTION, C. R. Stine 
and Louis Gordon. Mar. 20, 1953. 20p. (NYO-3188) 
Th(IO;), may be precipitated from homogeneous solution 
in a dense and granular form with iodate produced by the 
reduction of periodate with ethylene glycol; the latter is 
slowly produced by the hydrolysis of 8-hydroxyethyl acetate, 
The precipitate thus obtained is easily washed and filtered. 
With a single precipitation, less contamination by foreign 
ions is encountered than in the conventional heterogeneous 
method. Upon a double precipitation, this method effects 
quantitative separation of Th from large amounts of rare 
earths and phosphate. Due to this increased efficiency of 
separation an improved procedure is possible for the deter- 
mination of Th in monazite sand. (auth) 


4058 


Syracuse Univ. 

SPECTROPHOTOMETRIC DETERMINATION OF TIN(V). 
Harry Teicher and Louis Gordon. Jan, 21, 1953. 16p. 
(NYO-3189) 

A coprecipitation study required a rapid and accurate 
method for the determination of small quantities of Sn. 
The reaction between Sn(IV) and hematoxylin at pH 0.8 
produces a red color with an absorption maximum at 
approximately 515 my for 0.1 to 14 mg of Sn/liter. Beer’s 
law is not completely followed, but the curve obtained is 
reproducible and easily prepared. The effects due to the 
presence of other ions have been noted. Analyses of some 
standard alloy samples indicate an error of the order of 
+1%. The method presents possibilities for the analysis of 
Sn in nonferrous materials. It should also be useful for the 
determination of Sn in trace quantities as in water analysis. 
(auth) 


4059 


HIGH-SPEED THERMAL ANALYSIS. L. G. Berg and I. S. 
Rassonskaya. Translated by Richard B, Mudge from 
Doklady Akad. Nauk S.S.S.R. 73, 113-15(1950). Sp. (AEC- 
TR-2036) 

High-speed thermal analysis of the phase behavior of 
minerals and rocks using only 20 to 100 mg of substance 
has been investigated. CuSO,-5H,O, MgSO,-7H,O, NiSO,-6H,0, 
Mg(OH),, NaNO;, KNO;, NH,NO;, Na,SO,, naphthalene, 
dolomite, magnesite, clay, and some mixtures of these were 
studied at heating rates of 80 to 100°C /min. Qualitative 
characterization is possible by this method in only 3 to 10 
min, (G.Y.) 





4060 


DETERMINATION OF THORON IN MINERAL WATERS. 
P. K. Kuroda and Yuji Yokoyama, Anal. Chem. 25, 832-5 
(1953) May. 

Thoron (Rn**°) content of mineral waters is determined 
by placing the water directly into the ionization chamber 
of a fontactoscope. The ratio Rn**°/Rn*”* obtained by this 
device method is twice the ratio obtained by the usual 
induced-activity method. (J.S.R.) 


4061 


LOW -ANGLE X-RAY SCATTERING; TECHNIQUE, 
INTERPRETATION, AND APPLICATION. K. L. Yudowitch. 
Anal. Chem. 25, 721-4(1953) May. 

Arrangements of apparatus for recording the scattered 
x-ray intensity as a function of scattering angle are de- 
scribed, and procedures in recording and treating the data 
are outlined. Interpretation of the data is discussed, with 















































CHEMISTRY 


specific attention to the limitations for various sorts of 
samples. The several sources of experimental error are 
evaluated. Examples are shown of the application of low- 
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method will detect down to 0.05 ppm of fluoride on a 10-g 
sample with precision of rather better than +10% with 
larger amounts of fluoride. (auth) 


angle scattering to inorganic sols, polymers, and protein 4065 


suspensions. An attempt is made to provide a preliminary 
basis for determining the value of this technique in a 
specific particle size problem. (auth) 

4062 
DIRECT QUANTITATIVE X-RAY ANALYSIS BY DIF - 
FRACTION-ABSORPTION TECHNIQUE. Jean Leroux, 
D. H. Lennox, and Kingsley Kay. Anal. Chem. 25, 740-3 
(1953) May. 


THE ISOTOPE DILUTION PROCEDURE OF ANALYSIS. 
I, HISTORICAL AND LITERATURE SURVEY. John J. 
Pinajian, John E, Christian, and Walter E. Wright. J. 
Am. Pharm. Assoc., Sci, Ed. 42, 301-7(1953) May. 

The history of the isotope dilution procedure for chemical 
analysis, and a survey of the literature covering the sub- 
ject, are presented. (C.H.) 





Quantitative powder analysis by x-ray diffraction has in CRYSTALLOGRAPHY AND CRYSTAL STRUCTURE 
general required correction for absorption effect of as- 4066 


sociated crystallites by introduction of an internal standard 
into the powder under study. This technique has proved 
time-consuming and has led to uncertainties with regard 

to uniformity of internal standard admixture. In this study 
a relationship between absorption and diffraction, x = 

(ug /ug)(I; A,)o), was developed mathematically from 
previous work by Alexander and Klug and an experimental 
solution to the relationship was reached by use of a Norelco 
high-angle spectrometer for the diffraction and absorption 
measurements; the test crystallite was quartz in the pres- 
ence of associates covering a wide range of absorption co- 
efficients. The diffraction-absorption relationship has been 
shown to permit crystallite powder analysis without in- 
ternal standard. Diffraction limitations due to superposition, 
and absorption effects arising from boundaries of geiger - 
tube linearity, may be resolved by selecting suitable tube 
targets or varying sample preparation technique. The 


THE CRYSTAL STRUCTURE OF YF, AND RELATED. 
COMPOUNDS. Allan Zalkin and D. H. Templeton. J. Am. 
Chem. Soc. 75, 2453-8(1953) May 20. 

The crystal structure of YF; has been determined from 
single-crystal x-ray-diffraction data. It is orthorhombic, 
space group Pnma, with a = 6.353, b = 6.850, c = 4.393, 

Z = 4, and Dx = 5.069. The atomic parameters are similar 
to those in cementite, Fe,C, but the codrdination numbers 
are different. The unit cells have been determined for the 
compounds SmF;, EuF;, GdF;, TbF;, DyF;, HoF;, ErF;, 
TmF;, YbF; and LuF; which are isostructural with YF;. 
SmF;, EuF;, HoF; and TmF; were also observed with 
hexagonal structures like that of LaF;. Three cubic phases 
are tentatively identified as NH,Ho,Fy), NH,Er,Fj,) and 
NH,Tm;F jo, and a structure is proposed for these and for 
the cubic “YF,” of Nowacki. HoOF is cubic with a dis- 
ordered CaF, type structure. (auth) 


method is specially suitable for routine analysis in such 4067 


industries as ceramics, refractories, paint, cement, and 
others where crystallites are involved. (auth) 

4063 
ACTIVATION ANALYSIS USING LOW LEVEL NEUTRON 
SOURCES. W. Wayne Meinke and Richard E. Anderson. 
Anal. Chem. 25, 778-83(1953) May. 

The possibility of using low-level neutron sources for 
precise activation analysis was explored. A 25-mg Ra-Be 
neutron source was used to develop a method for the acti- 
vation analysis of Rh, Ag, or In in the presence of all other 


NEUTRON DIFFRACTION STUDIES ON SCANDIUM ORTHO- 
VANADATE AND SCANDIUM OXIDE. W. O. Milligan, L. 

W. Vernon, H. A. Levy, and S. W. Peterson. J. Phys. Chem. 
57, 535-7(1953) May. 

Examination of ScVO, and Sc,O, by neutron diffraction 
confirms that these crystals possess the zircon and thallic 
oxide structures, respectively, and yield the following val- 
ues for neutron scattering properties of Sc: f = 1.18 + 
0.05 x 107" em, ocoh = 17.5 + 1.5 barns, og = 24 + 2 barns. 
(auth) 


elements. Analysis for Rh can be completed in 5 minutes, 4068 


for Ag in 12 minutes, and for In in several hours. The ac- 
curacy of the method is limited by the statistical error in 
the radioactivity-counting determinations. Typical probable 
errors for an assay of 1% Rh is 4.8%; for 1% Ag is 6.7%; 
and for 1% In is 3.6%. The method is applicable to industrial 
laboratory work and is competitive in cost with other instru- 
mental methods of analysis for these elements. The plot 
of all neutron activation cross section values versus half 
life of the resulting daughter radioisotopes presented is 
applicable to thermal neutron activation analysis with all 
types of neutron sources and can indicate the most probable 
contaminants in the analysis. (auth) 

4064 
THE DETERMINATION OF MICROGRAM QUANTITIES 
OF FLUORIDE. I. THE USE OF THE ALUMINIUM- 
HAEMATOXYLIN COMPLEX. G. J. Hunter, B. J. Mac- 
Nulty, and E. A, Terry. Anal. Chim. Acta 8, 351-68 
(1953) Apr. (In English) 

A method for the spectrophotometric determination of 
fluoride is described. The fluoride is separated from 
interfering ions by the standard method of distillation as 
hydrofluosilicic acid. The fluoride in this distillate is 





STUDIES OF RADIOACTIVE COMPOUNDS, VI. META- 
URANOCIRCITE. E. W. Nuffield and I. H, Milne. Am, 
Mineralogist 38, 476-88(1953) May-June. 

Meta-uranocircite from Falkenstein, Saxony is tetragonal 
with a = 6.96, c = 16,90 A; space group P4/nmm; cell con- 
tents near 2{Ba(UO,),(PO,),-8H,O]. A second, laboratory- 
prepared hydrate is tetragonal with a = 6.96, c = 17.57 A; 
space group P4,2; cell contents probably 2{Ba(UO,),(PO,),- 
10H,O] and not isostructural with autunite. A specimen 
from Madagascar shows optical and structural properties 
which vary between those of meta-uranocircite and meta- 
autunite indicating that an isomorphous series exists be- 
tween the two minerals, The decrease in c with increase 
in ionic radius of the contained cation in the meta-phos- 
phates is thought to be due to the function of water within 
the hydrates, The increase in c with increase in ionic 
radius of the cation in the fully hydrated phosphates sug- 
gests that the cations occupy the (b) rather than the (a) 
positions in Beintema’s structure. The stability of the 
fully hydrated structure increases with decrease in the 
ionic radius of the cation. (auth) 


determined by its destruction of the Al-hematoxylin com - DEUTERIUM AND DEUTERIUM COMPOUNDS 
plex; the amount of complex destroyed, which is directly 4069 


proportional to the concentration of fluoride, is measured 
spectrophotometrically using radiation of 5700 A. The 


National Bureau of Standards 
A COMPILATION OF VAPOR PRESSURE DATA OF 
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DEUTERIUM COMPOUNDS. George T. Armstrong. Feb. 
24, 1953. 56p. (NBS-2306) 

Published data on vapor pressures of deuterium com- 
pounds are tabulated and compared with those of the 
corresponding normal H compounds. (C.H.) 

4070 
THE EXCHANGE MECHANISM OF HYDROCARBON RADI- 


CALS WITH MOLECULAR DEUTERIUM. V. V. Voevodskii, 


G,. K, Lavrovskaya, and P. E. Mardaleishvili. Translated 
by E. Rabkin from Doklady Akad. Nauk S.S.S.R. 81, 215-8 
(1951). 9p. (AEC-TR-1538; Tech. Trans, TT-358) 

The high rate of deuterization of hydrocarbons cannot be 
explained by the mechanism of exchange of free aliphatic 





radicals with D atoms. The more probable exchange occurs 


between a free radical and a D, molecule. This reaction is 
rapid because of a decrease in the activation energy and an 


increase in the entropy factor. The experimental results are 


in agreement with the calculated results. (J.S.R.) 
4071 
DETERMINATION OF HEAVY WATER WITH THE HOT 
WIRE GAGE. R. G. Haldeman. Anal. Chem, 25, 787-90 
(1953) May. 
A very accurate and rapid method is discussed for the 


determination of heavy water in small samples. The method 


is a development of the previous work of Harteck and of 
Clemo and Swan, which depends on the variation in resist - 
ance of a hot filament with the vapor pressure of a con- 
densed water phase. It was found possible to analyze water 
samples of composition ranging from 0 to 100% D,O with 
an accuracy within 0.5%. The design and construction of 
the apparatus are described. This method should find ap- 
plication in kinetic studies of hydrogen exchange reactions 
involving water and as a method of determining water pro- 
duced in the combustion of deuterated compounds. (auth) 
4072 
DETERMINATION OF DEUTERIUM. Clyde A. Dubbs. 
Anal. Chem. 25, 828-9(1953) May. 

The Graff and Rittenberg reduction train is modified for 
the determination of D by eliminating every unessential 
component and reducing the surface area of the essential 
components. (J.S.R.) 


FLUORINE AND FLUORINE COMPOUNDS 

4073 
POLYMERIZATION OF CHLOROTRIFLUOROETHYLENE. 
J. M. Hamilton, Jr. Ind, Eng. Chem. 45, 1347-50(1953) 
June. 

A suitable polymerization system for chlorotrifluoro- 
ethylene, in which AgNO, is the promoter, has been devel- 
oped. The effect of several variables on the amount of 
polymer formed and its quality was determined. The vari- 
ables studied were Ag ion concentration, monomer-aqueous 
phase ratio, pH, temperature, agitation, and mechanical 





contaminants such as grease and iron. The impurities pres- 


ent in CCIF=CF, made by the dechlorination of CCl,F-— 
CCIF, in alcohol were identified, and the mechanism of 
their formation is discussed. Their effect on the quality 
of polymer obtained using the AgNO,-catalyzed polymeri- 
zation system was evaluated. (auth) 


LABORATORIES AND EQUIPMENT 
4074 
Los Alamos Scientific Lab. 
HYDRAULICS FOR THE RADIATION LABORATORY. 


Charles M. George. [1953] llp. (AECU-2550; LADC -1423) 


Design and construction are described of a hydraulic sys- 
tem, designed to lift 20 tons a vertical distance of 15 ft, for 


use in operations involving radioactive materials. Provisions 


are described for handling emergencies which may develop 


while the equipment is in use. All components of the equip- 
ment that are exposed to radioactive contamination are 
considered expendable. A schematic diagram of the hydraulic 
system is included, (C.H.) 

4075 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 
A DIRECTLY HEATED HIGH TEMPERATURE FURNACE, 
T. A. J. Jaques. Apr. 1950. 3p. (AERE-EL/M/41) 

An easily made directly heated electric furnace for use 

at temperatures up to 3000°K is described. Radiation losses 
are minimized by automatically graded shields. (auth) 


MOLECULAR STRUCTURE 


4076 


Brookhaven National Lab. 
RELATIVE ENERGIES OF POLAR AND NONPOLAR 
VALENCE BOND FUNCTIONS AND MOLECULAR ORBITAL 
METHOD. I. Max Wolfsberg. [1952] 5p. (BNL-1366) 
The molecular orbital theory treatment of molecules such 
as H,, N2, C, and cyclobutadiene requires correction for the 
relative energies of polar and nonpolar valence bonds. Three 
types of computations on H, and C,H, has been undertaken 
to investigate the accuracy of these corrections. It was 
found that widely different atomic orbital Z values must be 
used for different states at short intermolecular distances, 
whereas at long distances the interaction terms vary little 
with the Z values. (J.S.R.) 


4077 


Brookhaven National Lab. 
RELATIVE ENERGIES OF POLAR AND NONPOLAR 
VALENCE BOND FUNCTIONS AND MOLECULAR ORBITAL 
THEORY. Il. Max Wolfsberg. [1953] 4p. (BNL-1367) 
In the preceding paper (BNL-1366) it is shown that cor- 
rection factors can be introduced into a molecular orbital 
theory of the ethylene molecule to bring the results into 
closer agreement with experiment. Correction methods 
B and C have been applied to a recalculation of the con- 
jugated ring system of cyclobutadiene. The correction 
methods result in exactly the same correction factors for 
diagonal molecular orbital matrix elements, differing only 
in the nondiagonal ones. (L.T.W.) 


RADIATION CHEMISTRY 
4078 


Wisconsin Univ. 
CHEMICAL EFFECTS OF NUCLEAR TRANSFORMATIONS. 
John E, Willard. Apr. 1953. 68p. (AECU-2547) 

A detailed, critical survey of the most significant recent 
work on the mechanisms of reactions in liquid, solid, and 
gas phases activated by (n,y), (n,p), (y,n), 8 decay, etc., 
is presented. Such items as the “scavenger” effect, effect 
of molecular structure on yields, evidence for multiplicity 
of products, identification of inorganic products, impurity 
effects, “hot atom” reactions, isotope effects, and effects of 
neutron energy and background radiation are discussed. 

116 references. (G.Y.) 


4079 


SUBSTITUTION REACTIONS OF BROMINE ACTIVATED 
BY NEUTRON CAPTURE. G. Gavoret. J. chim. phys. 
50, 183-5(1953) Mar. (In French) —_ 

The competitive substitution of Br® has been studied 
quantitatively in benzene and certain benzine derivatives. 
The ratios of the rates of bromination of the derivatives 
relative to benzene are much less than 1, which can be 
explained by assuming that a large fraction of the recoil 
atoms are positive ions at the moment of their fixation. 
(tr -auth) 
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RADIATION EFFECTS 

4080 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 
EFFECT OF PILE RADIATION ON METHYL METHACRYL- 
ATE (PERSPEX). M. Ross and A. Charlesby. Jan. 13, 
1953. (Decl. Mar. 26, 1953). 20p. (AERE-M/R-1067) 

Unlike many other long-chain polymers, perspex is 

broken up by high-energy radiation in a reactor. Several of 
the changes produced are described, the most obvious being 
internal bubbling. The minimum radiation required for 
incipient bubbling depends on the temperature. Specimens 
exposed to short doses of radiation, although apparently 
unaffected, can be bubbled subsequently by heating. This 
phenomenon is explained as due to decomposition of the 
side chains of the polymer, liberating the gases which, at 
a suitable temperature, can diffuse into bubbies. Polymer 
breakdown occurs when the internal gas pressure is 
sufficient to overcome the cohesive forces of the materials. 
Bubbles do not occur within a distance of 1 mm from the 
surface of the plastic. This is ascribed to the diffusion of 
the decomposition products to the surface, provided they are 
liberated sufficiently close to it. A hypothesis of this 
character was previously put forward to account for the 
weight changes in polythene and is here confirmed visually 
in perspex. The possibility of producing an expanded form of 
perspex by radiation and subsequent heating is discussed. 
(auth) 


RARE EARTHS AND RARE-EARTH COM POUNDS 


4081 


IDENTIFICATION OF TRACES OF SAMARIUM IN THE 
PRESENCE OF NEODYMIUM BY FRACTIONAL CRYSTAL- 
LIZATION OF THE SULFATE OCTAHYDRATES IN A 


MAGNETIC FIELD. Jean Blandin and Jean Loriers. Compt. 


rend. 236, 1885-7(1953) May 11. (In French) 

Microcrystals of Nd,(SO,),-8H,O crystallized from slightly 
supersaturated solutions in a magnetic field had their great- 
est dimension parallel to the direction of the magnetic field. 
Rod-shaped microcrystals of Sm,(SO,),;-8H,O, on the other 
hand, were oriented perpendicularly to the field. This be- 
havior is explained by the different parameters of the iso- 
morphous crystals and offers the possibility of determining 
Sm*? ion in the presence of Nd** ion with at least 1% sensi- 
tivity. (G.Y.) 


SEPARATION PROCEDURES 


4082 


Gates and Crellin Labs. of Chemistry, Calif. Inst. of Tech. 
THE ADSORPTION OF CUPRIC AND MERCURIC IONS BY 
A WEAK-BASE ANION EXCHANGE RESIN. John Andelin 
and Norman Davidson. [1952] 8p. (AECU-2555) 

A study of the adsorption of Cu** and Hg** ions by the 
weak-base resin, Amberlite IR-4B, is reported. A sample 
of the resin hydrochloride was treated with excess sodium 
hydroxide, washed with water until on standing for 24 hr the 
pH remained 7 to 8, and stored over saturated sodium 
sulfate (vapor pressure 22.3 mm at 25°C, 95% relative 
humidity). Concentrations of adsorbed constituents in the 
resin are reported in terms of moles/kg of the resin. 
Solution concentrations are reported in units of volume 
molarity. Titration curves, at the ionic strength used in 
the experiments, and results of experiment on the adsorp- 
tion and elution of Cu** by the resin, are presented 
graphically. (C.H.) 

4083 
Ames Lab. 
PERFORMANCE OF A PULSE EXTRACTION COLUMN, 
R. M. Cohen and G. H. Bever. Dec. 1952. 43p. (ISC-294) 


A continuous countercurrent liquid-liquid extraction 
column containing perforated plates was operated with a 
pulsed liquid phase, The effects of operating variables upon 
extraction efficiency and column capacity were investigated. 
A 1-in. Pyrex tube, 20 in. long, served as the column in 
which an assembly of 10 perforated plates were supported 
at 2-in. intervals, Each plate contained fifty-three, 0.040-in. 
perforations, representing 9% of the plate area. Cyclic 
pulsations were imparted to the liquid in the column through 
a tee in the stream entering at the bottom by means of a 
cam-driven bellows pulsator and a diaphragm pump with 
checks removed, The function of the pulsations was to 
produce counterflow of both phases through the plate 
perforations and to provide a high degree of dispersion and 
turbulence by the continuous formation of fresh interfacial 
surface. Extraction runs were made using the system water - 
boric acid-isoamyl] alcohol, where the direction of boric acid 
transfer was from the alcohol to the water phase. Efficien- 
cies were expressed in terms of the height of a transfer 
unit and the height equivalent to a theoretical stage, where 
the number of theoretical stages were calculated by the 
McCabe-Thiele method. Over-all heights of a transfer unit 
as low as 5.7 in. were obtained with water as the continuous 
phase. Capacities as high as 660 gal/ft? /hr were achieved. 
In general, pulse column operation was found to be most 
efficient at high alcohol flow rates and moderate to high 
pulse frequencies (35 to 72 cycles/min). (auth) 


4084 


ANALYTICAL CHEMISTRY OF NIOBIUM AND TANTALUM 
SEPARATION OF IRON AND MANGANESE FROM THE 
EARTH ACIDS. C. F. Hiskey and A. L. Batik. Anal. Chem. 
25, 823-5(1953) May. 

Two methods are described for the separation of Fe and 
Mn from Nb and Ta, The first method precipitates Fe and 
Mn with H,S and NH,OH. In the second and more satisfactory 
method Nb and Ta are precipitated with chelating reagents. 
(J.S.R.) 


4085 


SEPARATION OF CARRIER-FREE SCANDIUM FROM A 
CALCIUM TARGET. J. E. Duval and M. H. Kurbatov. 
J. Am. Chem. Soc. 75, 2246-8(1953) May. 

Sc can be separated carrier-free from Ca by filtration 
of a solution containing Sc of the order 10~°M or less and 
Ca about 10-°M. The effects of a number of variables on 
the adsorption of Sc by filter paper have been determined. 
Eighty per cent of the Sc present can be recovered in one 
hour. (auth) 





4086 


APPARATUS FOR LARGE-SCALE PRODUCTION OF 
PHOSPHORUS-32. W. J. Arrol. Nucleonics 11, No. 5, 
26-8(1953) May. (cf. NSA 5-5609 and 6-2635). 

With the extraction and purification process described, 
2 to 3 curies of P*®* have been obtained from 1.8-kg batches 
of S irradiated in the flux in BEPO at Harwell. The two- 
day procedure gives a 60 to 70% yield without carrier. (auth) 


SORPTION PHENOMENA 

4087 
Columbia Univ. 
ION EXCHANGE RATE MECHANISM. Herman Bieber, F. E. 
Steidler, and W. A. Selke. [Jan. 1, 1953] 27p. (NYO-961) 

The mechanisms and kinetics of the exchange in deep-bed 

operation are described for a simple binary system using 
Ag as the exchanging ion and H as the exchanged ion. Equi- 
librium studies established that the ratios of exchanging 
ions in the liquid and resin varied as predicted by the Law 
of Mass Action. A rate equation of the system studied is 
derived. A stepwise calculation of breakthrough curves for 
a deep bed is shown. (J.S.R.) 
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4088 
New York Univ. 
THE ADSORPTION OF SILVER SALTS ON SILVER. Cecil 
V. King and Ruth Kimmelman Schoichet. Apr. 1, 1953. 
22p. (NYO-3465) 

The adsorption of Ag ion on Ag has been measured using 
AgNO,, AgClO,, and Ag,SO,. The adsorption in each case 
can be extrapolated to what appears to be monolayer 
adsorption in concentrated solution, but there are consider - 
able differences in dilute solution. Certain methods of 
treatment of the silver surface can bring about multilayer 
adsorption of the silver salts. (J.S.R.) 


SYNTHESES 
4089 
Worcester Foundation for Experimental Biology 


IN VIVO METABOLISM OF NEUTRAL STEROID HORMONES. 


Ralph I. Dorfman, Worcester Foundation for Experimental 
Biology and Boston Univ. School of Medicine. [1952]. 17p. 
(AECU-2541) 

Tentative generalizations concerning the in vivo 
metabolism of the neutral steroid hormones, based on the 
assumption of a chemical substitution of the steroid nucleus 
and the reduction of the A‘-3-ketone ring A of the neutral 
steroids, are presented. On the basis of this generalization, 
the origin of the 17-ketosteroids and the mechanism of the 
in vivo conversion of C,, steroids to 17-ketosteroids is 
discussed. (C.H.) 

4090 
Pittsburgh Univ. 
A CONVENIENT SYNTHESIS OF ETHYL 2-PYRIDYLACE- 
TATE, Newton N, Goldberg, Bruno M. Perfetti, and 
Robert Levine. Issued Mar. 3, 1953. 4p. (NYO-3385) 

Ethyl 2-pyridylacetate can be prepared in 44.5% yield by 
the addition of a dilute ethereal solution of 2-picolyllithium 
to a dilute ethereal solution of diethyl carbonate over a 
five-hour period. (J.S.R.) 

4091 
Louisville Univ. Coll. of Arts and Sciences 
REPLACEMENT REACTIONS OF a-BROMOETHYL- 
BENZENESULFONYL CHLORIDE WITH ALKALI. Richard 
H. Wiley, Richard P. Davis, and Newton R. Smith. [1952] 
8p. (ORO-94) 

a-Bromoethylbenzenesulfonyl chloride is converted by 
aqueous or alcoholic KOH to a-hydroxyethyl, a methoxy- 
ethyl, and perhaps sulfonate esters of a -hydroxyethylben- 
zene sulfonic acid. With these and other reagents there is 
no evidence that vinyl derivatives of benzenesulfonic acid 


can be obtained from a-bromoethyl compounds in this series. 


The sulfonic acids were isolated from salt mixtures as 
their p-toluidine salts by a procedure developed during this 
study. (auth) 
4092 

Louisville Univ. Coll. of Arts and Sciences 
PREPARATION AND POLYMERIZATION OF p-SULFON- 
AMIDOSTYRENE. Richard H. Wiley and C. C. Ketterer. 
[1952] 10p. (ORO-95) 

p-Sulfonamidostyrene, prepared by dehydrohalogenation 
of its 8-bromoethyl derivative, has been characterized and 
polymerized. The starting material in the synthesis, 8- 
bromethylbenzene, is chlorosulfonated and converted with- 
out isolation of the sulfonyl chloride to 8-bromoethyl- 
benzenesulfonamide. The product has been identified as the 
para isomer by oxidation to the known p-sulfonamido- 
benzoic acid. Polymerization by bulk, solution, and emul- 
sion techniques gives both insoluble polymers and polymers 
soluble in dilute NaOH and pyridine. The soluble polymers 
have limiting viscosities of 0.145 to 1.3. On titration in 50% 


aqueous dimethyl formamide solution the polymer behaves as 





a monobasic acid with a capacity of 4.78 to 5.58 meq./gram, 

The polymer can be hydrolyzed with nitrous acid. (auth) 
4093 

Atomic Energy Project, Univ. of Calif., Los Angeles 

THE METABOLISM OF THE ESSENTIAL FATTY ACIDS, 

1, THE INCORPORATION OF ACETATE INTO THE 

ARACHIDONIC ACID MOLECULE. Gunther Steinberg, 

David R. Howton, and James F, Mead. Issued May 27, 1953, 

16p. (UCLA-256) 

By the use of carboxyl-labeled acetate, it has been shown 
that acetic acid is not incorporated into the linoleic acid of 
the lipids of weanling rats to an appreciable extent. 
Arachidonic acid, on the other hand, is derived from acetate 
and an exogenous C;, precursor. (auth) 

4094 
BIOSYNTHESIS OF GLUTAMINE, CARBOHYDRATES AND 
PROTEINS LABELED WITH RADIOACTIVE CARBON. A. 
M. Kuzin and V. I. Merenova. Translated by S. Shewchuck 
from Doklady Akad. Nauk S.S.S.R. 85, 181-3(1952). 4p. 
(AEC -TR-2041) 

A brief abstract of this article appears in Nuclear Science 

Abstracts as NSA 6-6341. (C.H.) 
4095 
SYNTHESIS OF ACETALDEHYDE LABELED WITH RADIO- 
CARBON. M. B. Neiman and G. I. Feklisov. Doklady Akad. 
Nauk S.S.S.R. 87, 605-8(1952) Dec. 1. (In Russian) 
Details of the following sets of reactions are presented: 


(1) c4o, 44. c“H,on —O. cH, ME. CMH Mgt HCOOH, 








C*H,CH,OMgl —“.. C'H,CH,OH —N#:C29rHs5O_ CMH CHO, and 


“4 H,SO, 
BAM), (CH,C OO),Ba GHor 


CH;C"HO. (G.Y.) 





(2) CH;Mgi —“. cH,coomgt —2 


CH,C00C,H, ——*+ 
4096 

THE SYNTHESIS OF FLUORINE-CONTAINING OLEFINS. 

E. T. McBee, O. R. Pierce, and M. C. Chen. J. Am, 

Chem. Soc. 75, 2324-6(1953) May 20. 

Several new fluorine-containing alkenes and alkadienes 
were prepared from esters of hexafluoroglutaric, octa- 
fluoroadipic, and heptafluorobutyric acids by reaction with 
a Grignard reagent followed by dehydration of the secondary 
or tertiary alcohol obtained. Reaction of the olefins with 
both bromine and chlorine gave normal addition products. 
(auth) 

4097 
THE SYNTHESES OF C“*-LABELED CONIFERINS. K. 
Kratzl and G. Billek. Monatsh. Chem. 84, 406-14(1953) 
(In German) 

As a basis for the radiochemical work on the biogenesis 
of lignin, labeled coniferin was synthesized with C“ at the 
C2 position on the sidechain. By three perfected synthetic 
methods, active malonic ester is saponified to the acid 
which is converted to the corresponding ferulic acid with 
tetraacetyl-glucovanillin. The reduction of the acid chlo- 
rides with LiAlH, and saponification of the acetyl gives 
radioactive coniferin with 7.5 x 10‘ disintegrations/min/mg. 
By similar methods syringin was synthesized. (tr-auth) 

4098 
PREPARATION OF COMPLEX CARBONIC ACID ESTERS 
LABELED WITH C™. T. IL. Andrianova and E. A. Andreev. 
Doklady Akad, Nauk S.S.S.R. 86, 945-7(1952) Oct. 11. (In 
Russian) 

Esterification of carboxyl-labeled acetic, propionic, and 
isobutyric acids with ethyl or n-propyl alcohols is described 
briefly. (G.Y.) 

4099 


SYNTHESIS OF C'*-LABELED UNSATURATED HYDRO- 
CARBONS. T. L Andrianova and E. A. Andreev. Doklady 
Akad. Nauk S.S.S.R. 87, 45-7(1952) Nov. 1. (In Russian) 





CH,C“H,OH —“: 
Na,Cr,O, 
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Synthesis of C-labeled propene and isobutene (2-methyl - 
propene) by dehydration of n-propyl and isobutyl alcohols 
over Al,O, is described. (G.Y.) 

4100 
SYNTHESIS OF C''-LABELED ALCOHOLS. T. I. Andrianova 
and E. A. Andreev. Doklady Akad. Nauk S.S.S.R. 86, 1105-8 
(1952) Oct. 21. (In Russian) 

Synthesis of C-labeled n-propyl and isobutyl alcohols by 
H,-reduction of esters is described, (G.Y.) 





TRANSURANIC ELEMENTS AND COMPOUNDS 

4101 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 

THE ISOLATION OF AMERICIUM 241. J. Milsted. Feb. 
1953. 13p. (AERE-C/R-1102) 

Americium has been isolated by conventional chemical 
methods without the addition of any rare-earth carriers. 
The source of the material was the 8 decay of Pu™! in Pu 
extracted from pile-irradiated U. The identity of the prod- 
uct was confirmed by a energy, emission and absorption 
spectra, and y-ray measurements. There is evidence that 
rare-earth impurities were very small. (auth) 

4102 
STABILITIES OF +4 AND +5 OXIDATION STATES OF THE 
ACTINIDE ELEMENTS— THE Np(IV)-Np(V) COUPLE IN 
PERCHLORIC ACID SOLUTION. L. B. Magnusson and J. R. 
Huizenga. J. Am. Chem. Soc. 75, 2242-6(1953) May. 

Equilibria in the reaction Np(IV) + Fe(III) = Np(V) + Fe(II) 
in perchlorate solutions were measured with hydrogen ref- 
erence electrodes. The apparent equilibrium constant is 
inversely dependent on the fourth power of the hydrogen ion 
concentration. The formal potential of the reaction Fe** + 
“4H, = Fe*® + H* is 0.738 v in 1 molar perchloric acid at 
25°. The heat of reaction is —9.7 kcal. The formal potential 
of the reaction NpO,* + ',H, + 3H* = Np*‘ + 2H,0 in 1 molal 
perchloric acid is 0.7423 v at 25°. The heat of reaction is 
—35.3 kcal. Consideration of disproportionation reactions for 
the +4 and +5 oxidation states of U, Np, and Pu leads to the 
prediction that the stability of the X*‘ ion will decrease and 
the stability of the XO} ion will increase with increasing 
temperature. The extinction coefficient of the 723 my ab- 
sorption band of Np(IV) decreases with increasing tempera- 
ture. (auth) 





WASTE DISPOSAL 

4103 
REMOVAL OF RADIOACTIVE IODINE BY LABORATORY 
TRICKLING FILTERS. Melvin W. Carter. Sewage and 
Ind. Wastes 25, 560-5(1953) May. 

Removal of approximately 92, 85, and 76% of the carrier- 
free I'*' was obtained by laboratory trickling filter columns 
operated at respective dosage rates of 2,4, and 6 million 
gallons per acre per day. Data on the correlation of filter 
depth and I'*' removal at a dosage rate of 2 m.g.a.d. are 
included. Removal of approximately 85% of the carrier- 
free I'*', in the iodide form, was obtained from sewage 
spiked with a concentration of 1,000 cpm/ml at a dosage 
rate of 2 m.g.a.d. by 6 ft of filter bed. (C.H.) 


ENGINEERING 


4104 
Knolls Atomic Power Lab. 
STRESSES AND DEFORMATIONS OF AN ELASTICALLY 
SUPPORTED CYLINDRICAL SHELL. R. T. Gray, W. A. 


Boothe, and G. Horvay. Mar. 19, 1953. 43p. (KAPL-895) 

The analysis considers the general problem of a thin- 
walled circular cylindrical shell containing internal pressure 
and subjected to three different radial restraints. These 
restraints consist of total restraint along the bottom portion, 
uniform elastic restraint along the middle portion, and no 
restraint along the top portion of the shell. Such conditions i 
occur in a container whose bottom is encased in concrete; j 
the upper part is free, and a layer of ground (earth fill) is 
provided as a buffer zone to reduce the sharp transition é 
between the rigidly encased part and the free part. The ‘ 
method is applied to a typical design problem. (auth) 


4105 


Knolls Atomic Power Lab. 
THE USE OF FERROPHOSPHORUS AGGREGATE IN 
MAKING HIGH-DENSITY CONCRETE. H. G. Harlow and 
P. R, Matthews. Feb. 18, 1953. 29p. (KAPL-901) 
High-density concretes for possible nuclear shielding 
application were made, and density and compressive 
strength tests were completed. Several types of aggregates 
were employed with emphasis on using ferrophosphorus, 
a by-product from phosphorus production. Densities 
ranging around 300 lb/ft? could be obtained with compressive 
strengths of 3000 psi or better. (auth) 


HEAT TRANSFER AND FLUID FLOW 
4106 


Lewis Flight Propulsion Lab., NACA 

PRESSURE DISTRIBUTIONS ABOUT FINITE WEDGES IN 
BOUNDED AND UNBOUNDED SUBSONIC STREAMS. 
Patrick L. Donoughe and Ernst I. Prasse. May 1953. 4ip. 
(NACA-TN-2942) 

An analytical investigation of incompressible flow about 
wedges was made to determine effects of tunnel-wedge ratio 
and wedge angle on the wedge pressure distributions. The 
region of applicability of infinite wedge-type velocity distri- 
bution was examined for finite wedges. Theoretical and 
experimental pressure coefficients for various tunnel- 
wedge ratios, wedge angles, and subsonic Mach numbers 
were compared. (NACA) 


4107 


STABILITY OF A LIMITING CASE OF PLANE COUETTE 
FLOW. B. Zondek and L. H. Thomas. Phys. Rev. 90, 
738 -43(1953) June 1. 

A fluid is supposed to be viscous and incompressible. 
The flow examined is u = gy; v = 0 (O=<y<=; —-~<x<~), 
Its stability is investigated by the method of small vibra- 
tions. Accepting the legitimacy of the usual expansions, the 
problem is reduced to the solution of a transcendental equa- 
tion containing one parameter apart from the unknown, It 
is rigorously shown that the solutions of this equation are 
such as to make all modes of vibration of the flow damped. 
(auth) 


4108 


INVESTIGATION OF THE THERMAL CONDUCTIVITY OF 
FREONS. L. Cherneeva-Vnikhi. Kholodil’naya Tekh. 29, 
55-8(1952) July—Sept. (In Russian) 

Tables and graphs of experimentally determined thermal 
conductivity data are presented for liquid Freon 11 (CC1,F) 
and Freon 12 (CC1,F,) from —60 to 20°C, for gaseous 
Freon 11 from 40 to 120°C at 1 atm, and for gaseous Freon 
12 from —30 to 60°C at 1 atm. (G.Y.) 





4109 


CERTAIN PROBLEMS IN THE HYDRODYNAMIC THEORY 
OF HEAT EXCHANGE IN INCOMPRESSIBLE FLUID FLOW. 
V. M. Ievlev. Doklady Akad. Nauk S.S.S.R. 86, 1077-80(1952) 
Oct. 21. (In Russian) 





4110 


CERTAIN PROBLEMS IN THE HYDRODYNAMIC THEORY OF 








HEAT EXCHANGE IN GAS FLOW. V. M. Ieviev. Doklady 
Akad. Nauk S.S.S.R. 87, 21-4(1952) Nov. 1. (In Russian) 
4111 
FREE THERMAL CONVECTION IN THE SPACE BETWEEN 
VERTICAL COAXIAL CYLINDERS. G. E. Gershuni. Doklady 
Akad. Nauk S.S.S.R. 86, 697-8(1952) Oct. 1. (In Russian) 
Equations are derived. (G.Y.) 
4112 
NUCLEAR POWER PLANTS; DESIGN AND PERFORMANCE 
OF LIQUID-METAL HEAT EXCHANGERS AND STEAM 
GENERATORS. R. D. Brooks and A. L. Rosenblatt. Mech. 
Eng. 75, 363-8(1953) May; KAPL-P-888. 

A study was made of liquid-metal heat-exchange equip- 
ment to be used with nuclear-energy sources to produce 
power. The equipment described has two integral fluid 
paths (Na and NaK) separated by a third buffer fluid. This 
third fluid, which acts as a leak detector for the exchanger, 
introduces an appreciable thermal resistance but was con- 
sidered necessary in view of the hazard involved. It was 
found that heat fluxes up to 150,000 Btu/hr /ft” are possible 
with such equipment. (L.M.T.) 

4113 
LAMINAR AND TURBULENT STATIONARY FLOW OF 
AIR AND CARBON DIOXIDE IN SLIGHTLY CONICAL 
TUBE IN THE REGION OF THE CRITICAL REYNOLDS 
NUMBER. Otto Lauer. Z. angew. Phys. 5, 81-90(1953) 
Mar. (In German) 











VACUUM SYSTEMS 

4114 
Carbide and Carbon Chemicals Corp. (K-25) 
A COMPACT HIGH VACUUM VALVE. A. E. Cameron, 
Issued May 19, 1953. 8p. (K-1020) 

A simple, compact high vacuum valve is described. It is 
designed to mount directly upon an MCF -60 oil diffusion 
pump and serves also as an oil vapor baffle. The valve is 
actuated by applying pressure or vacuum to an internal 
bellows so no mechanical movement through a vacuum wall 
is required. (auth) 

4115 
A DOUBLE SEAL VACUUM COUPLING. William W. 
Schriever, Jr. Rev. Sci. Instr. 24, 402-3(1953) May. 

A double O-ring coupling is described which prevents 
leakage into a G-M tube during gas-filling operations 
by maintaining a vacuum on the outside of the important 
seal. The coupling consists of three carefully machined 
pieces of brass. Smooth 45° faces fit snugly against the 
O rings to produce the seal. No outgassing difficulties 
were observed since <0.1 in.” of the synthetic rubber 
gaskets was exposed to the system. (L.M.T.) 

4116 
ON THE PROBLEM OF NEW METHODS OF HEAT INSULA- 
TION OF VERY LOW TEMPERATURE APPARATUS. A. B. 
Fradkov. Translated by S. Shewchuck from Doklady Akad. 
Nauk S.S.S.R, 81, 549-51(1951). 5p. (AEC-TR-2043) 

The creation of a moderate vacuum in an insulating space 
filled with a porous plastic material of low heat conductance 
coefficient was found to be an effective method of thermal 
insulation. The effectiveness is attributed to the fact that 
the pressure at which the molecular mean free path becomes 
equal to the wall-to-wall distance can be much higher if 
small pores rather than large spaces are present. Tests are 
reported in which a solidified foam of formaldehyde -uric 
tar was used. Trial with a H, liquefier confirmed the 
suitability and expedience of the proposed method of insula- 
tion, (C.H.) 

4117 
INCREASED SENSITIVITY OF LEAK DETECTION WITH 
HYDROGEN. George A, Alers, James A. Jacobs, and 
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ABSTRACTS 


Philip R. Malmberg. Rev. Sci. Instr. 24, 399-400(1953) 
May. 

From a plot of ion-gage reading vs. diffusion-pump- 
heater voltage with a given leak it is seen that for decreas- 
ing pumping speeds an ion gage is considerably more sensi- 
tive to H than to air. A plot is presented of the relative 
sensitivity vs. the diffusion-pump-heater voltage for the 
particular ion gage and diffusion pump used, The technique 
used to find leaks was to cover the questionable section 
with a nearly airtight bag into which H could be introduced 
after the air was pumped out. The meter reading increased 
almost instantaneously when the H was put at the leak. 
(L.M.T.) 


MINERALOGY, METALLURGY, 
AND CERAMICS 


GEOLOGY AND MINERALOGY 
4118 


Massachusetts Inst. of Tech. 

RELATIVE ADSORPTION OF RADIONUCLIDES ON 
MINERALS, M. Halfawy and F. E. Senftle. Jan. 1952. 6p. 
(NYO-3674) 

The adsorptive properties of a number of minerals for 
various metallic ions was investigated by means of radio- 
active tracers. The materials tested included "4 mesh 
screened samples of galena, sphalerite, pyrite, quartz, 
calcite, barite, beryl, and granite. Data are presented in 
tabular form on their relative adsorbabilities after 20- 
min exposure to solutions of radioactive ions of Ag, Zn, 
Pb, Bi, Po, Na, Tl, Ca, Cu, and Sr-Y. For each radioactive 
cation the results for various exposure periods are plotted 
in cpm against exposure time. In most cases saturation 
was virtually complete after 20 min, notable exceptions 
being Ag and Cu on calcite, Tl and Ca on pyrite, and Cu on 
granite. (C.H.) 


4119 


Lamont Geological Observatory, Columbia Univ. 
ISOTOPIC COMPOSITION OF SOME SAMPLES OF COM- 
MON LEAD. J. Laurence Kulp, H. R. Owen, W. R. 
Eckelmann, and G. L. Bate. [1953] lip. (NYO-6197) 
Isotopic analyses have been made on about two dozen 
common Pb samples from various localities. Isotopic 
variations are consistent with those already reported. The 
results indicate a possible variation of 4% in the Pb*"/Pb™* 
ratio for minerals from the same district. No observable 
differences were found in the isotopic composition of the Pb 
taken from different locations on a single crystal of galena. 
The Pb”"'/Pp™* ratio can be expressed to a greater degree 
of precision and is more relevant to the history of the 
mineral than a comparison of these isotopes with Pp™ - 
1,000. (auth) 


4120 


Lamont Geological Observatory, { Columbia Univ | 
PRESENT STATUS OF THE LEAD METHOD OF AGE 
DETERMINATION. J. Laurence Kulp, George L. Bate, and 
Wallace S. Broecker. [1953] 39p. (NYO-6200) 

The available results on the age of radioactive minerals 
as determined by the various isotopic ratios Pb**/U*™*, 
Ph?"" /us5 | Pp?" f Pp?" Pp?"6 Pb?"? and Pp??? /pp?3? are sum- 
marized. The probable sources of error are each evaluated 
for the range of conditions expected for these minerals. 
Nomographs are presented which simplify the calculation of 
the age of a mineral from the isotopic ratio. It is concluded 
that the 207/235 and 206/210 ages are the most reliable over 
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the greater range of geologic time. The 206/238 age is 
generally correct to 5 or 10% and supersedes the 207/235 
age in accuracy for young minerals. The Pb”*/Th™? age is 
considered useable for minerals high in Th content. The 
207/206 age is the least reliable of all. (auth) 

4121 
Virginia -Carolina Chemical Corp. 
MINERALOGY OF PHOSPHATE ROCK; PROJECT 889. D. 
§. Sears. Mar. 31, 1953. 40p. (RMO-2930) 

A brief presentation is given of the principles underlying 
the structure of ionic compounds. This is justified on the 
basis that all rock-forming minerals belong to this class of 
compounds. Fluorapatite, the chief mineral constituent of 
Florida phosphate rock, is considered from this viewpoint. 
An attempt is made to explain the isomorphism and some of 
the properties of this and other phosphate minerals in rela- 
tion to structure. It is suggested for practical reasons that 
new methods of utilizing phosphate rock be approached from 
the chemical viewpoint, utilizing the qualitative information 
which can be applied from the present state of the theory, 


and that quantitative developments from theoretical considera- 


tions be undertaken only on the basis of “long-range” re- 
search. (J.E.D.) 

4122 
Geological Survey 
RECONNAISSANCE FOR RADIOACTIVE DEPOSITS IN THE 
NIXON FORK MINING DISTRICT, MEDFRA QUADRANGLE, 
CENTRAL ALASKA, 1949. Max G. White and John M. 
Stevens. Feb. 1953. 27p., 1 illus. (TEI-75) 

Reconnaissance for radioactive deposits in the Nixon 
Fork mining district, Medfra quadrangle, central Alaska, 
disclosed the occurrence of allanite in samples containing 
as much as 0.05% equivalent U from the dump of the 
Whalen mine; the presence of radioactive parisite (a rare- 
earth fluocarbonate) in a highly altered limestone containing 
about 0.025% eq. U near the Whalen shaft; and radioactive 
idocrase in samples of altered garnet rock with about 
0.025% eq. U, from the Crystal shaft of the Nixon Fork 
mine. This radioactivity is due mostly to Th rather than U. 
Placer concentrates from Ruby and Eagle Creeks contain 
0.078 and 0.26% eq. U respectively, in which the radio- 
activity is due chiefly to uraniferous thorianite. The 
bedrock source of the uraniferous thorianite was not 
located primarily because much of the area is overlain 
by a relatively thick mantle of vegetation (mostly moss) 
which limited the effectiveness of radiometric surveying. 
The uraniferous thorianite is believed to occur ina 
restricted zone or zones at or near the contact of limestone 
with monzonite similar to the gold-copper ores of the 
district and the deposits of radioactive parisite and garnet 
rock at the Whalen and Crystal shafts respectively. (auth) 

4123 
Geological Survey 
RECONNAISSANCE FOR RADIOACTIVE DEPOSITS IN 
THE RUBY-POORMAN DISTRICT, RUBY QUADRANGLE, 
CENTRAL ALASKA, 1949. Max G, White and John M, 
Stevens. Feb. 1953. 22p. (TEI-192) 

Reconnaissance for radioactive deposits in the Ruby- 
Poorman district, Ruby quadrangle, central Alaska showed 
that two small bodies of granite in the Long area, about 30 
miles south of Ruby, contain an average of 0.005% equivalent 
U. This radioactivity is due chiefly to a uraniferous Th 
silicate, tentatively identified as uranothorite, which is 
disseminated in the granite. Other minerals, such as 
sphene, allanite, and zircon, that contain radioactive ele- 
ments as impurities, however, also contribute to the total 
radioactivity of the granite. The uranothorite(?) contains 
about 57% Th and 8% U. Search for the bedrock source of a 
radioactive mineral of the spinel group which occurs in 


placers on upper Solomon Creek in the Poorman area was 
unsuccessful, Radiometric traversing indicated no 
anomalous radiation at a silver-bearing galena deposit on 
New York Creek in the Ruby area. Although it is believed 
that there is little possibility of commercial deposits of U 
in the Ruby-Poorman district, it should be noted that the 
heavy cover of vegetation and alluvium prevents complete 
coverage of the district by radiometric surveying. (auth) 
4124 
Geological Survey 
SEARCH FOR URANIUM IN WESTERN UNITED STATES. 
V. E. McKelvey. Apr. 1953. 27p. (TEI-199) 
The search for uranium in the U.S. is reviewed, It is 
referred to as one of the most intensive ever made for 
any metal during our history. The number of prospectors 
and miners involved is difficult to estimate but some 
measure of the size of the effort is indicated by the fact that 
about 500 geologists are employed by government and 
industry in the work—more than the total number of 
geologists engaged in the study of all other minerals 
together except oil. The largest part of the effort has been 
concentrated in the western states. No single deposit of 
major importance by world standards has been discovered 
but the search has led to the discovery of important minable 
deposits of carnotite and related minerals on the Colorado 
Plateau; of large, low-grade deposits of U in phosphates in 
the northwestern states and in lignites in the Dakotas, 
Wyoming, Idaho, and New Mexico; and of many new and 
some promising occurrences of U in carnotite-like deposits 
and in vein deposits. Despite the fact that a large number 
of the districts considered favorable for the occurrence of 
U have already been examined, the outlook for future 
discoveries is bright, particularly for U in vein and in 
carnotite-like deposits in the Rocky Mountain States. (auth) 
4125 “ 
Geological Survey 
RADIOMETRIC RECONNAISSANCE IN THE GARFIELD AND 
TAYLOR PARK QUADRANGLES, CHAFFEE AND GUNNI- 
SON COUNTIES, COLORADO, McClelland G. Dings and 
Max Schafer. Feb. 1953. 23p., 2 illus. (TEI-255(pt.1)) 
During the summer of 1952 most of the mines and pros- 
pects in the Garfield and Taylor Park quadrangles of west- 
central Colorado were examined radiometrically by the U. 
S. Geological Survey to determine the extent, grade, and 
mode of occurrence of radioactive substances, The region 
contains a relatively large number of rock types, chiefly 
pre-Cambrian schists, gneisses, and granites; large and 
small isolated areas of sedimentary rocks of Paleozoic and 
Mesozoic ages; and a great succession of intrusive rocks of 
Tertiary age that range from andesite to granite and occur 
as stocks, chonoliths, sills, dikes, and one batholith. The 
prevailing structures are northwest-trending folds and 
faults. The principal ore minerals are sphalerite, Ag-bear - 
ing galena, cerussite, smithsonite, and Au-bearing pyrite 
and limonite; they occur chiefly as replacement bodies in 
limestone and as shoots in pyritic quartz veins. Anomalous 
radioactivity is uncommon, and the four localities at which 
it is known are widely separated in space. The U content of 
samples from these localities is low, Brannerite, the only 
U-bearing mineral positively identified in the region, occurs 
sparingly in a few pegmatites and in one quartz-beryl- 
pyrite vein. Elsewhere, radioactivity is associated with 
black shale seams in the Manitou dolomite, a quartz-pyrite - 
molybdenite vein, and a narrow border zone of oxidized 
material surrounding a small Pb-Zn ore body in the Manitou 
dolomite along a strong fault zone. (auth) 
4126 
Geological Survey 
STUDIES OF URANIUM MINERALS: THE STATUS OF 





BILLIETITE AND BECQUERELITE. Judith W. Frondel 
and Frank Cuttitta. Feb. 1953. llp. (TEI-309) 

Billietite (BaO-6UO,-11H,O) is a valid species isostructural 
with becquerelite (7UO,-11H,O), New chemical analyses, 
optical properties, and Weissenberg x-ray studies of two 
specimens of billietite from Katanga are reported. The unit 
cell differs from that given by Brasseur (Bull. classe sci. 
Acad. roy. Belg. 35, 793-804(1949)) in that the a axis is 
doubled. From a new analysis and x-ray study of becquerelite 
from Katanga, the old formula for becquerelite (2U0;-3H,O) 

' has been revised to 7UO,-11H,O, analogous to the formula 
for billietite. There is some question as to the existence of 
a Pb-bearing becquerelite, but if the original analyses of 
becquerelite containing Pb are presumed to be correct, then 
a serial relation between becquerelite, Pb-becquerelite, 
and billietite exists. (G.Y.) 

4127 
Geological Survey 
THE LEAD-URANIUM AGES OF SOME URANINITE 
SPECIMENS FROM TRIASSIC AND JURASSIC SEDIMEN - 
TARY ROCKS OF THE COLORADO PLATEAU. L. R. 
Stieff and T. W. Stern. Apr. 1953. 15p. (TEI-322) 

As part of a study on the origin of the U deposits, 21 
uraninite specimens and other primary U minerals from 13 
deposits were collected for Pb**/U*** age determinations. 
These uraninite specimens are believed to be the best of 
more than 80 ore samples from the Plateau on which age 
determinations have been made. The 21 samples have an 
average Pb?"* /y"88 age of approximately 78 million yr when 
corrected only for common lead. Chemical and mass spec- 
trometric errors change the average Pb**/U*** age by ap- 
proximately +6 million yr. Uncertainties resulting from 
the common-lead corrections and from the possible pres- 
ence of old radiogenic lead in the ores will decrease the 
average Pb** /U*5* age by approximately 5 million yr. Cor- 
rections for the selective loss of U will decrease the aver - 
age age, whereas selective loss of daughter products will 
increase the average age by approximately 5 to 10 million 
yr. Holmes gives 127 and 152 million yr as the close of the 
Jurassic and Triassic periods, respectively. If the ages 
calculated for the uraninite samples are close to the true 
ages of the ores, then the U was probably introduced into 
the sediments not later than the Late Cretaceous or early 
Tertiary (55 to 80 million yr ago). The average Pb** /u** 
age of 78 million yr for the 21 primary U minerals differs 
markedly from the age which would have to be assumed if 
the present deposits were formed in the Late Triassic and 
Late Jurassic sediments of the Colorado Plateau during or 
soon after the deposition of the rocks. (auth) 

4128 
ELECTRON RADIOGRAPHY BY REFLECTION AND RADIO- 
AUTOGRAPHY COMBINED; APPLICATION TO THE STUDY 
OF RADIOACTIVE MINERALS, J. J. Trillat and L. Tertian. 
J. chim. phys. 50, 215-17(1953) April. (In French) 

The combination of the method of electron radiography 
(surface emission of secondary electrons under the influence 
of x rays) and of radioautography permits the determination 
of the distribution of elements of different atomic numbers 
on the surface of a polished sample of a radioactive mineral 
and the correlation of the elements with the zones of radio- 
activity. (tr-auth) 

4129 
AN OCCURRENCE OF URANINITE IN A BLACK SAND. 
H. R. Steacy. Am. Mineralogist 38, 549-50(1953) May— 
June. 











A sample of radioactive black sand reputedly taken from 
a placer deposit in British Columbia and submitted to the 
Geological Survey of Canada has been found to contain 
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small amounts of uraninite. This occurrence is considered 
noteworthy because it is, so far as the writer has been 
able to learn, the first unquestionable identification of 
uraninite as a detrital mineral. The sample submitted for 
examination is composed of the following minerals, listed 
in the order of their apparent abundance: magnetite (about 


60%), by weight, hematite, garnet, chromite, pyrite, Pyroxene, 


epidote, monazite, scheelite, native platinum, uraninite, cin. 


nabar, and native gold. The uraninite occurs in blackish grains 
less than 0.2 mm in diameter. Most of the grains are rounded, 


and have a dull luster, but a few are euhedral, showing 
excellent development of the cube and possessing an al - 
most brilliant luster. Identification was made from single 
grain x-ray-diffraction photographs, x-ray-fluorescence 
analyses, and qualitative chemical tests. A further sample 
of the sand has been requested, from which it is hoped that 
a sufficient quantity of the mineral can be extracted for 
quantitative chemical analyses and, possibly, an age deter- 
mination. (Entire note) 


4130 


PLATINUM METALS IN SOME CANADIAN URANIUM AND 
SULPHIDE ORES. J. E. Hawley and Y. Rimsaite. Am, 
Mineralogist 38, 463-75(1953) May-June. 

A spectrographic method has been developed for the 
quantitative analysis of the Pt metals in fire-assay beads 
obtained from both sulfide and some U ores to which Au 
is added as a collector. Beads are incorporated in Pb 
buttons and analyzed using Pb as a variable internal 
Standard, Results are given for several nickeliferous sul- 
fide ores from both Canada and South Africa (Insizwa), for 
an exceptional type of U ore, and for non-nickeliferous Cu 
sulfide ores of both Precambrian and post-Cambrian age. 
The amounts of Pd, Pt, Rh, Ru, Ir, and Os are given in 
ppm, and ratios of these are compared with those noted 
by Rankama and Sahama for a composite of magmatic sul - 
fides, A comparison is also made of the distribution of the 
platinoids in different metallic minerals, (auth) 


4131 


RADIATION DAMAGE IN ZIRCON: A POSSIBLE AGE 
METHOD. Patrick M. Hurley and Harold W. Fairbairn. 
Bull. Geol. Soc. Amer. 64, 659-74(1953) June. 

The relation has been studied between crystal-structure 
damage and total a particle irradiation in zircon. The total 
irradiation was based on estimated or measured age times 
@ activity, and the damage was determined by the change 
of the x-ray-diffraction angle from the (112) plane as 
measured to 0.01° by x-ray spectrometer. The angle was 
found to be 35.635° (28) for completely undamaged material 
and it approached 35.1° asymptotically as the zircon had 
suffered increasing dosages of a irradiation and become 
metamict. The difference between the measured angle and 
35.635° was found to equal 0.535 exp [ —2.31 x 107"*,] de- 
grees, where a = total irradiation in a/mg. The results 
have been interpreted to indicate that 4.5 x 10° atoms are 
displaced per a disintegration and that the annealing rate 
is essentially zero at earth’s surface temperature. The 
process appears to be usable for age measurement but 
generally limited to zircons of less than 500 a's /mg/hr 
activity. It was further found that the zircon became “half- 
metamict” after a radioactive energy release of 685,000 
cal/g, indicating that only a fraction of a per cent of the 
energy can be stored in the structure as disordered atoms, 
the remainder being lost as heat. Observations on the high 
annealing rate of common rock minerals shows that the 
amount of energy capable of being stored in a rock by a 
damage is negligible in questions relating to petrogenesis 
and volcanism. The process of metamictization of uraninite 
also is discussed. (auth) 
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4132 


Stanford Univ. School of Mineral Sciences 

INVESTIGATION OF MATERIALS FOR USE IN A HEAT 
TRANSFER SYSTEM CONTAINING LIQUID LEAD OR 
BISMUTH. O., Cutler Shepard, James R. Morgan, Ralph 
Parkman, Kenneth L. Keating, and Richard D. Seibel. Apr. 
1, 1953. 25p. (AECU-2549; Report 14) 

Results are reported of capsule tests of the rates of 
solution and solubility limit of steel in molten Bi, tests of 
the effects of preoxidation of surfaces on solution, tests of 
the wetting of solid metals by liquid metals, and determina- 
tions of the activity coefficients of Zn in liquid Bi, Drawings 
of a capsule solution test unit used to determine rates of 
solution and solubility limit of steel in molten Bi, a liquid- 
metal heat-transfer system using cell potentials to con- 
tinuously monitor dissolved metal concentration in a liquid- 
meta! system, a cell for measuring the chemical! activity of 
Ni in liquid Bi, and a still for refining liquid Bi samples, 
are included. The effects of O on corrosion, and the 
relation of wetting of solid metal by liquid metal! to oxidation 
and corrosion, are discussed. Analytical procedures for 
determining trace amounts of Fe and Cr in Bi are reviewed 
and a block diagram of procedures is included, The sub- 
stitution of spectrographic methods for colorimetric 
methods for Bi analysis is discussed. (For preceding re- 
port in series see AECU-2144.) (C.H.) 


4133 


Kansas Univ. 
THE MOLYBDENUM-BORON SYSTEM. Paul W. Gilles and 
Bernard D. Pollock. [1952] 9p. (AECU-2558) 

Work was undertaken to verify the phase diagram of the 
B-Mo system, to give some important temperatures in the 
system, to compare them with those previously obtained, 
and to seek an explanation of the difference. (J.E.D.) 


4134 


Indiana Univ. 
OXIDATION OF METALS AT HIGH TEMPERATURES. 
Walter J. Moore. May 1, 1953. 23p. (AECU-2559) 

The available data on the oxidation rates of pure metals 
from 300 to 1000°C have been analyzed in terms of concen- 
trations of defects in the oxide structures and defect dif- 
fusion coefficients. Quantitative agreement with the diffu- 
sion theory is obtained in the cases of p-type oxides such 
as cuprous oxide and nickel oxide, in which cationic vacan- 
cies arise by solution of oxygen at the oxide-oxygen inter- 
face. The parabolic oxidation rates in the cases of some 
n-type oxides, such as zinc oxide and zirconium oxide, are 
characterized by low activation heats and large negative 
activation entropies. In some of these cases anionic dif- 
fusion seems likely. In the case of zinc oxide, the diffusion 
of radiozinc during oxidation supports the cationic diffusion 
mechanism, The data on linear oxidation rates fall into two 
classes; evidence is presented to show that one class repre- 
sents reaction at the oxide-oxygen interface, and the other, 
reaction at a metal-oxygen interface. (auth) 


4135 


Atomic Energy Research Establishment, Harwell, Berks 
(England) 

A COMPARISON OF THE X-RAY AND OPTICAL METHODS 
OF DETERMINING THE GRAIN SIZE OF URANIUM. P. E, 
Madsen and B. W. Mott. Mar. 23, 1953. 37p. (AERE- 

M /R-1138) 

Earlier work on the determination of the grain size of U 
gave consistently lower values of x-ray back-reflection 
methods than by optical examination. The present experi- 
ments show that this discrepancy exists even when the 
absorption and twinning effects are allowed for in recrystal - 
lised U and gold and x-ray grain-size values as low as a 





third of the optical grain size are obtained. Some of the 
discrepancy is due to preferred orientation in the material. 
The average x-ray grain size of cast U was found to be 
about 10 yu; x-ray micrographs showed no unit in the struc - 
ture larger than about 75 » with an average size of about 

25 4 The average optical grain size was about 50 py, sug- 
gesting that in cast U the grains are composed of subgrains, 
the disorientation between some of these being too small to 
be determined optically. (auth) 


4136 


Battelle Memorial Inst. 

THE HEAT TREATMENT AND WORKING OF HAYNES 25 
ALLOY. H. A. Blank, A. M, Hall, J. H. Jackson, J. W. 
Frank, and W. K. Anderson. Apr. 6, 1953. 3ip. (BMI- 
814) 

Haynes 25 alloy can be machined when work-hardened to 
Rockwell C 48. Aging for 10 hr at temperatures between 
1000 and 1300°F produces the maximum hardness. A hard- 
ness of Rockwell C 54 is obtainable in material previously 
cold-worked 40%. The surface hardness of material cold- 
worked from 0 to 30% is increased by shot peening, but only 
to a depth of 0.002 in. Experimental melts were made in an 
attempt to improve the aging and machining characteristics 
of the alloy. The optimum hardness, after aging, for a given 
amount of cold work was obtained on Haynes 25 alloy 
modified by addition of 1 wt.% Ti and 1 wt.% Al. The hard- 
ness obtained on 30% cold-reduced and aged material was 
Rockwell C 54. Similarly treated Haynes 25 alloy specimens 
had a Rockwell C hardness of 50. Additions of 8, Se, and 
Se in combination with Mo to the base Haynes 25 alloy com- 
position did not improve the machinability. Wear tests 
made on a variety of modified Haynes 25 alloy compositions 
in the cold-worked condition showed that this alloy is 
subject to galling. The alloy to which 2 wt.% Ti and 0.2 wt.% 
C had been added performed best among those tested. 
Perhaps next best was an alloy to which 0,10 wt.% S and 0.12 
wt.% C had been added. (auth) 


4137 


Knolls Atomic Power Lab. 

SOLUBILITY OF HYDROGEN ISOTOPES IN NICKEL AND 
TYPE 347 STAINLESS STEEL. Norval J. Hawkins. Apr. 
13, 1953. 27p. (KAPL-868) 

The solubilities and heats of solution of ali three H iso- 
topes in Ni and stainless steel were measured in the low- 
pressure region between 300 to 750°C. At constant temper - 
ature and pressure, the solubilities decrease with increasing 
mass of H isotope. Calculations are made from data observed 
from a mixture of two isotopes for 100% solubility of a 
single isotope. (auth) 


4138 


Illinois Univ. 

COMBINED -STRESS FATIGUE STRENGTH OF 76S-T61 
ALUMINUM ALLOY WITH SUPERIMPOSED MEAN 
STRESSES AND CORRECTIONS FOR YIELDING. William 
N. Findley. May 1953. 90p. (NACA-TN-2924) 

Fatigue data for 76S-T61 Al alloy are presented for 
several combinations of bending and torsion with both 
alternating and mean stresses. Special fatigue equipment 
for these tests is described. Correction for yielding was 
applied to the mean stresses in the bending and in the 
torsion fatigue tests. The literature on the effect of com- 
bined stress and of mean stress in fatigue is reviewed, and 
the results of the present series are compared with those of 
various theories. A new notation for state of stress and a 
new criterion for combined stress fatigue are discussed. 

A correction for anisotropy is proposed, and its effect is 
discussed. Energy theories of fatigue under combined 
stress are critically examined, and a test is proposed. 
The observed mode of fracturing is described, and a 
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qualitative theory of the mechanism of formation and 
propagation of fatigue cracks is proposed. 66 references. 
(auth) 

4139 
Battelle Memorial Inst. 
THE CREEP OF SINGLE CRYSTALS OF ALUMINUM, R. D. 
Johnson, F, R. Shober, and A. D. Schwope. May 1953. 52p. 
(NACA-TN-2945) 

The creep of single crystals of high-purity Al was investi- 
gated in the range of temperatures from room temperature 
to 400°F and at resolved-shear-stress levels of 200, 300, 
and 400 psi. The tests were designed in an attempt to pro- 
duce data regarding the relation between the rate of strain 
and the mechanism of deformation. The creep data are 
analyzed in terms of shear strain rate and the results are 
discussed with regard to existing creep theories. Stress- 
strain curves were determined for the crystals in tensil 
and constant-load-rate tests in the same temperature 
range to supplement the study of plastic deformation by 
creep with information regarding the part played by crystal 
orientation, differences in strain markings, and other 
variables in plastic deformation. (NACA) 

4140 
Massachusetts Inst. of Tech. 
RESEARCH AND DEVELOPMENT OF MOLYBDENUM 
WELDING: FINAL REPORT FOR THE PERIOD APRIL 30, 
1951 TO OCTOBER 23, 1952. John Wulff, Amos Shaler, 
James Johnston, James Wong, and William Moffatt. 75p. 
(NP -4576) 

Molybdenum welds containing as little as 0.001% O be- 
came brittle, while considerably greater quantities of N and 
C are tolerable. The properties of vapor-deposited Mo were 
investigated, and it was found to be promising as an O-free, 
weldable material. A new welding process is described in 
which welds can be made at 1000°C. This “cold” welding 
process is evaluated for industrial applicability. (J.S.R.) 

4141 
Columbia Univ. 
THE MECHANISM OF METALLOGRAPHIC ETCHING; 
QUARTERLY PROGRESS REPORT [FOR SEPTEMBER 25 
TO DECEMBER 31, 1952]. George L. Kehl and Hyman 
Steinmetz. Feb. 12, 1953. 7p. (NYO-833; CU-4-53-AT- 
1006 -Met.) 

Progress is reported in a study of metallographic etching 
of brass. Polarization measurements of the anodic and 
cathodic regions on the surface of the corroding brass were 
made against a calomel electrode, and curves were deter- 
mined by an oscillograph. Electron-diffraction studies of 
polished and etched brass specimens showed that with 
NH,OH-H,O, etching the worked metal and surface oxides 
are dissolved away to expose the underlying single crystal. 
Etching with FeCl, apparently causes dezincification. (For 
preceding period see NYO-832.) (J.S.R.) 

4142 
Massachusetts Inst. of Tech. 
THE ADAPTATION OF NEW RESEARCH TECHNIQUES TO 
MINERAL ENGINEERING PROBLEMS, Apr. 30, 1953. 33p. 
(NYO-3677; MITS-19) 

Studies of the adsorption on barite from aqueous solutions 
of lauric acid were continued, and data are presented on 
the influence of Na,SQ, concentration on the adsorption 
density of laurate at various pH concentrations. The prepa- 
ration of labeled dodecylamine hydrochloride and prelimi- 
nary studies of the adsorption of dodecylamine chloride, Na, 
and Cl on quartz are reported. Adsorption studies of 
flotation agents on AglI are described, and preliminary 
determinations of Ag adsorption on Agl precipitate are re- 
ported. Studies of adsorption of Ag and sulfide ions on 
chemically precipitated Ag,S indicate serious deviations 


from reversibility. Studies are reported of zeta potential 
measurements in flotation systems, adsorption of Cu on 
sphalerite and its desorption by NaCN, adsorption of 
xanthate on pyrite, behavior of complex metal anions with 
anion exchange resins, and measurements of strain-energy 
adsorption in a mild steel bar. The performance of a 
centrifugal elutriator in separating sizes as a function of 
rotational speed and rate of flow was tested, and photo- 
micrographs of centrifuge-sized quartz products are com- 
pared with those taken from an Andreasen pipet. (For 
preceding period see NYO-3672.) (C.H.) 

4143 
{Columbia Univ. ] 
THE MECHANISM OF METALLOGRAPHIC ETCHING; 
QUARTERLY PROGRESS REPORT [FOR] JANUARY 1, 
1953 TO MARCH 31, 1953. George L. Kehl and Hyman 
Steinmetz. May 15, 1953. llp. (NYO-6167; CU-5-53- 
AT-1006-Met.) 

Progress is reported in a study of metallographic etching 
of brass. Polarization curves were determined by the 
oscillographic technique for an @ single crystal, a 8 single 
crystal, and an @-8 mixture of brass in various solutions, 
The corrosion current was calculated. Electron-diffraction 
patterns of etched @ and 8 specimens agreed generally with 
lattice spacings reported in the literature. FeCl, etches of 
8 brass gave unique diffraction patterns which led to the 
conclusion that 8 brass etched with FeCl; undergoes 
dezincification, and the a phase appears on the surface. (For 
preceding period see NYO-833.) (J.S.R.) 

4144 
Sylvania Electric Products, Inc., Atomic Energy Div. 
SELF -DIF FUSION OF METALS AND ASSOCIATED PHE- 
NOMENA (VIII): PROGRESS REPORT [FOR] APRIL 1, 
1952 TO OCTOBER 1, 1952. R. W. Balluffi, H. P. Kling, 
F. D. Rosi, and L. Seigle. Issued May 2, 1953. 26p. 
(SEP-121) 

The effect of free surfaces and grain boundaries on 
porosity formed during the dezincification of @ -brass is 
being studied. Porosity formation has been observed in the 
dezincification of 8-brass. Relative diffusivities have been 
measured in the Ag-Au, Ni-Cu, and Cu-Zn systems. Varia- 
tion of relative diffusivity with composition is being studied 
in the Cu-Zn system. Studies of the kinetics of sintering of 
Ag powders and of the rounding of Au points are nearing 
completion. Effects of relative crystal orientations on rates 
of bonding are being carried forward using Cu single 
crystals. Slip band formation and stress-strain character - 
istics in metal single crystals are being extensively investi- 
gated. At present, attention is focused on the effect of 
solute elements on the plastic properties of Cu-base 
crystals. A comprehensive study of the creep of pure Ag 
has been completed, as well as an investigation of the 
effect of grain boundaries on plastic flow in Al. The thermo- 
dynamic properties of Fe-Au alloys have been derived from 
the phase diagram. (For preceding period see SEP-100.) 
(auth) 

4145 
Armour Research Foundation 
DEVELOPMENT OF PHASE EQUILIBRIUM DIAGRAMS FOR 
THE TITANIUM-RICH PORTIONS OF THE TERNARY 
SYSTEMS, Ti-Mn-Al, Ti-Cr-Mo, AND Ti-Mn-Mo: FINAL 
TECHNICAL REPORT. W. Rostoker and D. J. McPherson. 
[Feb. 28, 1953] 106p. (WAL-401/107-18) 

The development of the phase equilibrium diagrams for 
the Ti-rich portions of the systems Ti-Mn-Al, Ti-Cr-Mo 
and Ti-Mn-Mo is presented, Iodide Ti and the highest- 
purity alloying elements were used to outline phase 
equilibria. The investigation was extended up to and includ- 
ing the first intermediate phase in each binary system or 








414t 


oO 
T 
Ww 
3 


angie © | 


- 


ee ee ee ree lee, SO. 


—— 




















PHYSICS 


up to 10% of each alloying element, whichever was the 
greater. In some instances, phase equilibria studies were 
pursued beyond this scope in order to locate more certainly 
important phase boundaries. The preparation, heat treat- 
ment, and X-ray diffraction analysis of the alloys are 
outlined. (J.E.D.) 

4146 
A SIMPLE METHOD FOR PRODUCTION OF ALUMINUM 
SINGLE CRYSTALS OF SPECIFIED ORIENTATION. 
Helmut Weik, Z. angew. Phys. 5, 119-20(1953) Mar. 
(In German) 

By bending an Al wire at a certain critical angle and 
then heating the wire to cause crystal growth in the region 
of the bend, Al crystals of specified orientation can be 
produced. An accuracy of 1° to 2° can be attained. (G.Y.) 


PHYSICS 


4147 


Los Alamos Scientific Lab. 

BOUNDARY DISTURBANCES IN HIGH EXPLOSIVE SHOCK 
TUBES. R. G. Shreffler and R. H. Christian. [nd] Decl. 
with Deletions May 26, 1953. 3lp. (AECD-3523; LADC- 

1323) 

High-velocity disturbances are observed to propagate 
along the walls of a high-explosive -operated shock tube in 
advance of the plane shock. Experiments are presented 
which determine the dependence of the geometry, energy, 
and velocity of the disturbance on such variables as the gas 
contained in the shock tube, the shock strength, and the 
roughness and composition of the supporting boundary. A 
model is constructed to explain the flow within the disturb- 
ance. Arguments are presented which show the disturbance 
to result from radiation originating in the luminous plane 
shock. (auth) 


4148 


Ohio State Univ. 

THE ELECTRONIC AND LATTICE SPECIFIC HEATS IN 
W, Mo AND Re. M. Horowitz and J. G. Daunt. [1953] 
34p. (AECU-2538) 

Calorimetric measurements have been made in the tem- 
perature range 1 to 77°K on W, Mo, and Re. At the lowest 
temperatures for W and Mo the specific heat could be 
resolved into a lattice T* function together with an electric 
term, yT. It was found that at the lowest temperatures for 
W, 8 = 250 to 380°K and y = 1.8 + 0.7 x 10 cal/mole-deg’, 
and for Mo, @ = 445°K and y = 5.1 + 0.4 x 10~ cal/mole- 
deg’. These new measurements on W indicate the need for 
revising previously quoted data. The measured lattice 
specific heat of W agreed approximately with the theoretical 
computations made by Fine. The measured lattice specific 
heat of Mo varied with temperature in the manner predicted 
by Fine for the b.c.c. lattice of W. The measured electronic 
specific heat of W was in moderate agreement with the 
theoretical computation of Manning and Chodorow, and the 
measured electronic specific heats of W and Mo were con- 
siderably less than those of most other transition elements 
except Cr, a result which may be approximately explained 
by assuming a d-band shape similar to that calculated by 
Slater. The question of the d-band shape is discussed in 
detail in the light of recent experimental results. Pure Re 
powder has been measured in the temperature range 68 to 
77°K, At these temperatures the Debye temperature, 6, was 
found equal to 262°K. (auth) 


4149 


Iowa State Univ. 
PROGRESS REPORT FOR THE PERIOD FEBRUARY 15, 





$03 


1952—APRIL 15, 1953. 1llp. (AECU-2548) 

The statitron and kevatron operations and development 
work for the period are summarized. The angular distri- 
bution of 2-Mev protons from the Li®(d,p)Li® and Li®(d,p)Li"™* 
reactions from 0 to 135° is reported. The experiments 
planned for the statitron and kevatron are discussed. Two 
Ph.D. theses for which separate abstracts have been pre- 
pared are included in the report, namely: Experimental 
Verification of the Double Compton Effect, by Irving F. 
Boekelheide; and The Angular Correlation of the Cascade 
Gamma Rays From the Decay of Au'®® by Carlton D, 
Schrader. (For preceding period see AECU-1974.) (L.M.T.) 











4150 


California Inst. of Tech. 

LEAST -SQUARES AND ADJUSTED VALUES OF THE 
ATOMIC CONSTANTS AS OF NOVEMBER 1952: FUNDA- 
MENTAL RESEARCH IN SPECTROSCOPY OF NUCLEAR 
ENERGY LEVELS. Jesse W. M. DuMond, California Inst. 
of Tech, and E. Richard Cohen, North American Aviation, 
Inc. 83p. (AECU-2551; Special Technical Report 1) 

This report is concerned with the determination by the 
method of least-squares of the numerical values of an 
interesting subgroup (~60) of the general constants and 
conversion factors of physics and chemistry known as the 
atomic constants. The members of this subgroup are so 
interlaced and interconnected by known, well-established 
relationships that a precise knowledge of about five of 
them, together with five or six very accurately known 
auxiliary constants enables values to be established for the 
entire group with considerable certainty. The choice of the 
five primary constants, or “unknowns,” is to some extent 
arbitrary and in this case they are selected as; e, the 
electronic charge; N, Avogadro’s number; c, the velocity of 
light; Sommerfeld’s fine-structure constant a = 2ne* /hc; 
and A, the A,/A, conversion factor which converts x-ray 
wavelengths from arbitrary Siegbahn x units to milliang- 
strom units. The pioneer work of R. T. Birge and others in 
this field in the two decades prior to 1949 is briefly re- 
viewed, and the effects of high-precision microwave- 
spectroscopy and atomic-beam techniques, developed from 
1947 to 1949, on the accurate determination of these con- 
stants are discussed. (L.M.T.) 


4151 


Bureau of Mines 

SOME THERMODYNAMIC PROPERTIES OF SILICON 
CARBIDE. G. L. Humphrey, S. S. Todd, J. P. Coughlin, and 
E. G. King. July 1952. 27p. (BM-RI-4888) 

The results of new measurements of the heats of combus- 
tion and formation, low-temperature heat capacity, entropy 
at 298.16°K, and heat-content and entropy increments be - 
tween 298 and 1800°K are reported. Two varieties of SiC 
were studied—the common, hexagonal, and cubic. The data 
are combined to obtain heat and free-energy -of -formation 
functions which are given in tabular form, It is shown that 
the cubic variety is the more stable at temperatures to at 
least 1800°K; but, because of the inherent difficulties and 
errors in the heat-of-formation determinations at 298°K, it 
was not found possible to specify the free-energy difference 
accurately. The mechanism of SiC formation from Si and C 
is not known and is not ascertainable from thermodynamic 
data. It appears improbable, however, that it can be a 
single-step reaction. Some reactions involving SiO gas and 
metallic Si, as possible intermediates in SiC formation, are 
considered and shown to be thermodynamically feasible. 
(auth) 


4152 

National Bureau of Standards 

TWO FLUID MODELS OF SUPERCONDUCTIVITY WITH 
APPLICATION TO ISOTOPE EFFECTS. Paul M. Marcus, 
Carnegie Inst. of Tech. and E. Maxwell, National Bureau of 
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Standards. [1952] ‘40p. (NBS-2496) 

A general form of the two-fluid model of a superconductor, 
which includes all previous forms, is set up and the under- 
lying assumptions examined in the light of the lattice- 
vibration theory of superconductivity. Thermodynamic 
relations are derived and their consistency with the ob- 
served isotope effects indicated. Specialization to the a - 
model of Casimir and Gorter permits fitting recent precise 
critical field data and evaluation of the parameter a char- 
acterizing different superconductors. Comparison is made 
with Koppe’s form of the two fluid model, which is shown 
not to fit all the data, and simplified and limiting forms of 
his equations are given. (auth) 

4153 
Radiation Lab., Univ. of Calif., Berkeley 
PHYSICS DIVISION QUARTERLY REPORT [FOR] NOVEM- 
BER, DECEMBER 1952, AND JANUARY 1953. Mar. 16, 
1953. 49p. (UCRL-2152) 

The design and operation of a 10-atmosphere Wilson 
cloud chamber is described. Nuclear physics research 
reported includes: analysis of Be and C disintegration by 
330-Mev protons; nuclear -emulsion analysis of the yp - 
meson beam in the 184-in. cyclotron tank; detection of 
secondary particles induced by 375-Mev @ particles; ratio 
of 1*/n~ mesons produced at 90° to a 340-Mev proton beam 
in Be, C, and Al, and in C by 375-Mev @ particles; large- 
angle scattering of 7 mesons in Al, Cu, and Pb; tentative 
results from an elastic proton-deuteron scattering experi- 
ment; measurement of light emitted from argon under a - 
particle bombardment; production of tritons through d-d 
collisions; angular distribution of 7* mesons produced in C 
and Be by 310-Mev neutrons; examination of the y spectrum 
from 340-Mev protons on C; further data on the p+ d —-t + 
m* reaction; coincidence measurement of 7 mesons and 
protons from y +d-- a + 2p reaction; y-y coincidence 
detection of neutral pions produced by 340—Mev protons on 
Be; results of n-p differential scattering cross sections 
near 180°; 7*-meson production cross sections by protons 
on C at 180° to the proton beam; results of 7* meson cross 
sections divided by nuclear area for Be, C, Al, and Cu; 
and the p+ p~ d+ 2° differential cross section. The 60- 
in. cyclotron operations are summarized and beam-stability 
and internal-beam-monitoring studies are reported; a r-f 
shielded miniature foil target and a new set of dees are 
described. Electrostatic strong-focusing studies with the 
linear accelerator are discussed. (For preceding period 
see UCRL-2054.) (L.M.T.) 

4154 
RESONANCE EXCHANGE OF IONS IN SLOW COLLISIONS. 
O. B. Fursov. Translated from Zhur. Eksptl’ i Teoret. 
Fiz. 21, 1001-8(1951). 13p. (AEC-TR-1529) 

A formula is developed for the ion charge-exchange cross 
section using the adiabatic approximation. This relation 
makes it possible to determine the binding energy of the 
electron in negatively charged ions of alkaline metals from 
the experimental curve of the dependence of the charge- 
exchange cross section on the ion velocity. Experimental 
and theoretical exchange cross sections of positively 
charged ions of He* and Hg* are compared. The present 
theory is applicable only for cases where the atom and its 
ion are in the S-state. (auth) 

4155 
THE STOPPING OF HEAVY IONS IN GASES. G. E. Evans, 
P, M. Stier, and C. F, Barnett. Phys, Rev. 90, 825-32 
(1953) June 1. - 

The extrapolated ionization range for the ions He*, N*, 
Ne*, and A* in the stopping gases He, N,, air, and A has 
been determined as a function of energy in the energy range 
from 20 to 250 kev, using monoenergetic heavy ions pro- 
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duced in a Cockcroft -Walton accelerator. A collimated 
beam of heavy ions is admitted to the range chamber via a 
three-stage differential pumping system so as to avoid the 
use of foil windows. The range was determined using a 
parallel-plate ionization chamber mounted so as to permit 
translation parallel to the axis of the beam. It has been 
found that the range as measured at a pressure P is not 
inversely proportional to P, and an interpretation of this 
pressure effect has been given in terms of large-angle 
scattering of the ions into regions outside of the volume 
Swept out by the ionization chamber. A method of correcting 
for this pressure effect has been developed and applied to the 
data to yield range-energy curves which are independent of 
the ionization chamber size. The space distribution of ioniza- 
tion produced in a gas by a collimated beam of heavy ions 
has been determined for the same combinations of incident 
ion, stopping gas, and energy as above. The attenuation of 
the beam of ions is found to be approximately exponential in 
the axial direction and approximately Gaussian in the lateral 
direction. A method has been developed for computing the 
shape and size of a given ionization density contour at a 
given pressure if it is known at another pressure and the 
same energy. (auth) 
4156 

CLUSTER THEORY OF SATURATED VAPOR PRESSURE 
OF HELIUM ISOTOPE MIXTURES. William Band and 
Raymond A, Nelson. Phys. Rev. 90, 744-7(1953) June 1. 

The cluster-avalanche theory of saturated vapor is devel - 
oped for He* and He‘, and for mixtures of the two isotopes. 
Quantum degeneracy is included by using Bose-Einstein 
and Fermi-Dirac statistics as required by the parity of 
mass numbers in the clusters. The theory expresses 
the saturated vapor pressure in terms of the surface 
energy of clusters. The observed vapor pressures of the 
two pure isotopes are used to determine the surface 
energies in pure He*® and pure He‘ clusters. An interpola- 
tion formula for the surface energy of mixed clusters is 
then found to explain the observed vapor pressures of the 
isotopic mixtures. The results appear to indicate that 
He’ is anomalously reduced in the surfaces of mixed clus- 
ters below the lambda point of bulk liquid mixtures of like 
concentration. Data above 2.2°K are needed before this 
interpretation can be established. (auth) 

4157 

SPECTRAL EMISSIVITIES OF GRAPHITE AND CARBON, 
R. J. Thorn and O. C. Simpson. J. Appl. Phys. 24, 633-9 
(1953) May. Sp sahil a cian 

The spectral emissivities of graphite and C have been 
determined at a wavelength of 0.653 y in the temperature 
range of 1285 to 2035°K and have been found to be tempera- 
ture-dependent in accordance with a prediction from a 
relation between reflectivity and resistivity. For polished 
graphite of high purity having a resistivity of about 1129 
microhm-cm the value obtained is 0.78; the value obtained 
for a polished high density graphite having a resistivity of 
1740 microhm-cm is 5.78; and that for polished spectro- 
scopic carbon having a resistivity of 5080 microhm-cm is 
0.79. If graphite is sublimed from a polished surface, the 
latter becomes roughened, so that the emissivity increases, 
In one particular experiment it attained a value of 0.90. 
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4158 
North Carolina Univ. 
A STATISTICAL ANALYSIS OF STAR CLUSTERING IN 
NUCLEAR EMULSIONS. Frank B. Brown, Jr. and A. 
Victor Masket. Dec. 1, 1952. 35p. (AECU-2545) 
Details of a study previously summarized (see NSA 
7-1157) on the origin of close pairs and clusters of nuclear 
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stars in emulsions are presented. It is concluded that the 
anomalous close pairs are formed by the nonrandom, - 
secondary production of large stars by certain of the 
several hundred particles emitted in the collision of a 
primary of high atomic number in the material near the 
plate. (G.Y.) 


4159 


505 


Some theorems relating to the lateral distribution are es- 
tablished. A general explicit formula is given for the 2n‘® 
moment of the track-length value of the lateral distribution 
in approximation A. Moments through n = 8 have been 
computed using the ORDVAC electronic digital computer. 
These moments disagree with the ones derived from the 
work of Moliere. (auth) 


COSMIC RADIATION INTENSITY -TIME VARIATIONS AND 4163 


THEIR ORIGIN. IL. NEUTRON INTENSITY VARIATION 
METHOD AND METEOROLOGICAL FACTORS. J. A. 
Simpson, W. Fonger, and S. B. Treiman. Phys. Rev. 90, 
934-50(i953) June 1. 

An experimental method has been developed for extending 
the study of primary cosmic radiation intensity variations 
vs time to the low-energy portion of the primary -particle 
spectrum by measuring the nucleonic component intensity 
within the atmosphere. It is pointed out that this extension 
of intensity variation observations to the low energies now 
makes it possible to determine the energy dependence of 
primary intensity variations as well as to determine the 
intensity variations with time. The possibility of deter- 
mining acceleration, perturbation, or injection processes 
within the solar system as the origin of intensity-time 


CONSTANCY OF COSMIC-RAY FLUX OVER THE PAST 
30,000 YEARS. J. Laurence Kulp and Herbert L. Volchok. 
Phys. Rev. 90, 713-14(1953) May 15. 

An attempt was made to determine the possible variation 
in the cosmic-ray flux by dating layers of mud in a deep 
sea core by both the C“ and ionium (Th™*) methods. The 
Ra concentration in homogeneous cores as a function of 
depth was obtained for the ionium ages and the C in the 
precipitated CaCO, of the same core was used for the C“ 
ages. A plot shows the results of both methods for the core 
as well as some of the C“ ages for specimens whose age 
could be determined from written history. Although the 
indicated errors are large, it seems certain that the cosmic- 
ray flux has not varied by more than 10 to 20% over the last 
35,000 years. (auth) 


variations is considered. A phenomenological outline of 4164 


kinds of intensity variations with definitions is presented 
and their relation to the present studies are discussed. 
The detector system is a pile structure of Pb and paraffin 
within which the rate of local neutron production is meas- 
ured by BF, proportional counters. Details on the large 
geomagnetic latitude effect of the nucleomic component or 
local neutron production are discussed. (auth) 

4160 
RATIO OF NEUTRAL TO CHARGED PARTICLES IN THE 
NUCLEAR INTERACTING COMPONENT OF COSMIC RAYS. 


METEORITES AND COSMIC RAYS. S&S. F. Singer. Mém. 
soc. roy. sci, Liége (4) 13, 339-49(1953). (In English) 

Since cosmic rays are able to produce substantial 
amounts of He’ in meteorites either directly or through 
tritium decay, whereas radiogenic helium consists entirely 
of He‘, the He contribution by cosmic rays can be separated 
experimentally. Low concentrations of He’ can be deter- 
mined by pile activation, Age determination of meteorites 
and the use of meteorites as integrating cosmic ray meters 
are described, 15 references. (G.Y.) 





K. Greisen and W. D. Walker. Phys. Rev. 90, 915-16(1953) 4165 


June 1. 

The ratio of neutral to charged primaries of nuclear 
interactions having a median primary energy around 10"' ev 
has been measured at 3250-m elevation, the result being 
N/C = *4. This value indicates a high degree of elasticity 
in the nuclear collisions from which nucleons of 10"! ev 
emerge. (auth) 

4161 
COSMIC -RAY INTENSITY AND THE TEMPERATURE 
OF THE UPPER ATMOSPHERE. Harald Trefall. Nature 
171, 888-9(1953) May 16. 
~ The temperature coefficient for the intensity change of 
the hard component at sea level is calculated, considera- 
tion being taken of variations in the ranges of 7 and yu 
mesons before their respective decays. The calculated 
values agree well with experimental data. (G.Y.) 

4162 
ON THE LATERAL STRUCTURE OF ELECTRONIC 


CLOUD-CHAMBER OBSERVATIONS OF THE HEAVY 
CHARGED UNSTABLE PARTICLES IN COSMIC RAYS. 

H. S. Bridge, C. Peyrou, B. Rossi, and R. Safford. Phys. 
Rev. 90, 921-33(1953) June 1. 

In a series of pictures taken with a multiplate cloud 
chamber, a number of charged unstable particles con- 
siderably heavier than 7 mesons have been observed, of 
which some decay at rest (S particles) and some decay in 
flight (V* particles), In each case the charged decay prod- 
uct is a particle of mesonic mass, From the results, which 
are not yet completely conclusive, it appears that most of 
the observed events can be explained by the two-body decay 
of a single kind of particle. The evidence concerning the 
mass of this particle, its mean life, and the nature of the 
neutral decay product is discussed, Observations are com- 
pared with those of other experimenters. (auth) 


SHOWERS IN AIR. Malvin Howard Kalos. Ph.D. Thesis CRYSTALLOGRAPHY AND CRYSTAL STRUCTURE 
Illinois Univ., 1952. 4166 


Diffusion equations for the track length angular distribu- 
tion of particles in electron showers are derived. One of 
these can be solved approximately with the introduction of 
a plausible trial function. Another forms the basis of a 
variational expression for the angular distribution. An 
iteration procedure based on this expression can be ap- 
plied to the approximate solution. It is found that the 
procedure converges so that the iterated function is a 
more accurate result for the angular distribution for ener- 
gies much less than the source energy. Near the origin, 
the result is in agreement with the functions given by 
Belenky and by Moliere. Elsewhere, the new distribution 
is in better agreement with the moments of the angular 
distribution which are implied by the diffusion equations. 


Argonne National Lab. 

THE SYSTEM THORIUM NITRATE-WATER-NITRIC ACID 
AT 25° AND THE HYDRATES OF THORIUM NITRATE, 
John R. Ferraroand Leonard I, Katzin. Mar. 1953. 8p. 
(ANL-5014) 

The dodecahydrate, hexahydrate, pentahydrate, tetra- 
hydrate, and dihydrate of Th(NO,), have all been reported, 
and recently, a hemihydrate (Th(NO;),-5.5H,O). As a result 
of combined phase study of the ternary system Th(NO ;), — 
H,O—HNO,, crystallization experiments, and x-ray informa- 
tion it has been established that the pentahydrate and tetra- 
hydrate are the stable hydrates of Th(NO;),. Crystallization 
experiments have failed to yield a hexahydrate or dodeca- 
hydrate, and the alleged Th(NO,),-5.5H,O appears to be a 
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mixture of pentahydrate with some partially hydrolyzed 
salt. (auth) 

4167 
EFFECT Of INTERNAL STRAINS ON LINEAR EXPAN- 
SION, X-RAY LATTICE CONSTANT, AND DENSITY OF 
CRYSTALS. Chester R. Berry. J. Appl. Phys. 24, 658-9 
(1953) May. - 

The results of the theoretical analysis of Miller and 
Russell (Phys. Rev. 86, 650(1952); J. Appl. Phys. 23, 1163 
(1952)) in discussing the effects in crystals of internal 
strains produced by defects show that the lattice-constant 
change, if it may be measured by the change in angle of 
the maximum of the diffraction line, is about twice as 
great as the macroscopic change, i.e., the ratio Aa/a to 
Al/l = a = 2.0. This note points out that measurements 
reported in the literature allow an evaluation of a to be 
made directly for some cases and that the value is ~1.0 
instead of 2.0. (L.M.T.) 


ELECTRICAL DISCHARGE 

4168 

Engineering Research Inst., Univ. of Mich. 

PRELIMINARY STUDY OF THE NOISE SPECTRUM DUE 
TO AN ELECTRICAL DISCHARGE IN A STRONG TRANS- 
VERSE MAGNETIC FIELD. Hugh W. Batten and Harold C. 
Early. Apr. 1953. 25p. (NP-4570) 

This report summarizes the experimental and theoretical 
methods that will be undertaken to study the noise spectrum 
due to an electrical discharge in a strong, transverse 
magnetic field. Various types of probes will be used to 
sample the discharge between the electrodes as the various 
parameters are varied. Preliminary data show photographs 
of scope tracings of various noise voltages across the 
electrodes for 10- and 100- gas pressures and a magnetic 
field of 3000 gauss. Theoretical treatment is presented of the 
ion-dispersion relation of the plasma in a magnetic field as a 
natural generalization of the earlier work of Tonks and Lang- 
muir (Phys. Rev. 33, 195(1929)) who established the relation 
for the case of no magnetic field. (L.M.T.) 


4169 


ON A NONLINEAR THEORY OF OSCILLATIONS OF ELEC- 
TRON PLASMA. A. L. Akhiezer and G. Ya Lyubarskii. 
Translated by Sergey Shewchuck from Doklady Akad. Nauk 
S.S.S.R. 80, 193 -§(1951). 3p. (AEC-TR-2048) 

In this note a simple monorythmic nonlinear problem is 
worked out; specifically, the linear (longitudinal) oscillations 
in an unrestricted plasma at 0°K are examined. In this case 
the condition of plasma together with the generally accepted 
function of distribution may be characterized by a density of 
electrons n(r,t). (auth) 





ELECTRONS 
4170 


SPACE CHARGE SPREAD OF REFLECTED ELECTRON 
BEAMS STUDIED BY A PHOTOGRAPHIC METHOD. JJ. T. 
Wallmark. J. Appl. Phys. 24, 590-7(1953) May. 

The spread of electron beams of rectangular cross sec- 
tion is studied (a) in a field free space and (b) in a reflec- 
tion space. An experimental method is tried to trace the 
electron paths from the excited gas molecules left behind 
by directly photographing the beam in a high vacuum. The 
results are checked with published theoretical calculations 
in case (a), and with results obtained through an iterative 
method in case (b). (auth) 


4171 


THE FOURTH ORDER CORRECTIONS TO THE PROPAGA- 
TION FUNCTION AND MASS OF THE ELECTRON. Frank- 
lin Pollock. Ph.D. Thesis, Columbia Univ., 1952. 

The fourth-order electron propagation function is dis- 


cussed with reference to the ambiguity that arises due to 
overlapping vertex parts. A way of avoiding the uniqueness 
difficulty is suggested and the function itself calculated. 

It is shown to be finite in the ultraviolet. The most severely 
divergent terms in the fourth-order correction to the mass 
of the electron are calculated. It is shown that the mass 
correction to this order diverges as the square of the 
logarithm and that its sign is opposite that of the second- 
order correction. The mass correction is also shown to be 
convergent in the infrared. (auth) 


INSTRUMENTS 
4172 


Michigan State Coll. 
AN INTERFEROMETER. Jim G. Malik, John L. Speirs, and 
Max T. Rogers. [1952]. 17p. (AECU-2563) 

A brief description is given for a “home-made” interfer - 
ometer for the precise measurement of refractive indices 
of gases, liquids, and solutions. A survey is made of the 
uses to which interferometers have been put. 81 references, 
(H.F.G.) 


4173 


Argonne National Lab. 

INSTRUMENT RESEARCH AND DEVELOPMENT DIVISION 
QUARTERLY PROGRESS REPORT FOR DECEMBER 1952, 
JANUARY AND FEBRUARY 1953. Mar. 2, 1953. 17p. 
(ANL-4998) 

Apparatus for measuring the electrical resistance of 
Teflon is described; the volume resistivity was found to be 
3.7 x 10” ohm-cm. Progress on the design of a recording 
spectroradiometer is summarized. The results to date are 
presented on the ionization by Po @ particles and the energy 
to produce an ion pair in various gases. Comparison tests 
of H-5037 and 5819 photomultipliers and preliminary tests 
of a DuMont experimental-type EX-4652 are reported. 
Performance of the U fluorescence photometer is discussed, 
Results of testing of plastic scintillators with vinyltoluene 
substituted for styrene indicate an increased efficiency of 
~25%. (For preceding period see ANL-4944.) (L.M.T.) 


4174 


Oak Ridge Nationa! Lab. 
THE GENERATION OF PSEUDO-RANDOM NUMBERS ON 
A DECIMAL CALCULATOR. Jack Moshman. Issued June 
4, 1953. 1lp. (ORNL-1532) 

A procedure for use on the UNIVAC computing machine, 
whereby it manufactures its own pseudo-random numbers, 
is described. (L.M.T.) 


4175 


Chalk River Project (Canada) 

ELECTRONICS BRANCH PROGRESS REPORT [FOR] 
JANUARY TO MARCH 1953. J. Hardwick. 25p. (PR-P- 
17-E) 

Sensitivity tests of sample plastic phosphors (tetraphenyl 
butadiene in polystyrene) are given in comparison with 
anthracene. Low-temperature testing is reported of the 
survey meter being developed. Heater-cycling and operation 
tests of 403B thermonic tubes are reported. Further prog- 
ress is reported on the circuit for the cold-cathode “Deka - 
tron” scaler. Preliminary results from testing of point - 
contact and junction transitor’s are given. An automatic 
sample -decay recorder and a simplified h-v power unit are 
described. (For preceding period see PR-P-16-E.) (L.M.T.) 


4176 


ANALOG COMPUTER FOR INVESTIGATING TRAJECTO- 
RIES IN ELECTRON LENSES. Aram Hampikian. Compt. 
rend, 236, 1864-6(1953) May 11. (In French) 

An electronic calculator has been constructed and tested. 
The precision attained in the determination of the cardinal 
elements of symmetric lenses is at least 1.5%. (tr-auth) 
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4177 
PIG ION SOURCE, C. F. Barnett, P. M, Stier, and G, E. 
Evans. Rev, Sci, Instr, 24, 394-5(1953) May. 

A double-cathode Phillips Ionization Gage-type ion source 
is described, which has been used successfully on a Cock- 
croft-Walton type accelerator. The two circular Ta cathodes 
and a cylindrical annular Ta anode are mounted on airplane - 
type spark plugs inside a stainless steel vacuum chamber, 
and a variable electromagnet provides field strengths up to 
1000 gauss parallel to the axis of the electrode assembly. 

A 7.5-kv d-c potential is maintained between cathodes and 
anode, and the ions are extracted through a '4-in. hole in one 
cathode into an exit canal of '/,-in. diameter and '/-in. length 
with a negative 5-kv potential between the cathode and exit 
canal. Beam currents of He* ions as high as 750 vamp have 
been obtained. Beam-current stability is within 1% and 
operating life is expected to exceed 500 hours, (L.M.T.) 


MASS SPECTROGRAPHY 

4178 
Joint Establishment for Nuclear Energy Research (Norway) 
MASS SPECTROMETRY. Robert M. Dowben. Mar. 1951. 
78p. (JENER-Pub.-1) 

The theory and operation of various types of mass- 
analyzing systems and ion sources are reviewed. Miscella- 
neous considerations important to the design and operation 
of mass spectrometers such as vacuum systems, meta- 
stable ions, and secondary emission at the collector are 
briefly discussed. Various types of electronic equipment 
necessary for ion-current measurements and accurate 
control of the electrostatic and magnetic fields are de- 
scribed. 311 references. (L.M.T.) 

4179 
ARGON 38 IN PITCHBLENDE MINERALS AND NUCLEAR 
PROCESSES IN NATURE. W. H. Fleming and H, G. Thode. 
Phys. Rev. 90, 857-8(1953) June 1. 

The isotopic constitution of A extracted from four pitch- 
blende samples of different age and U concentration has 
been determined, The A**/A** ratio wads found to vary by 
over 300% with the greatest deviations from normal occur - 
ring in the ores with high U content. It is suggested that 
A** has been produced in considerable quantities in these 
ores by nuclear reactions involving a particles and/or the 
spontaneous -fission neutrons. (auth) 


MATHEMATICS 

4180 
Carbide and Carbon Chemicals Co. (K-25) 
PLANNING MINIMUM COST EXPERIMENTS. A. de la 
Garza, D. S. Hawxhurst, and L. T. Newman. Issued May 8, 
1953. 19p. (K-1017) 

Methods are presented for preferred procedures in ar- 
riving at a desired precision for a quantity resulting from 
various measurements or experimental steps in several 
common situations. Knowing the cost and standard error of 
the measurements or experimental steps, the preferred 
procedure is that which minimizes the total cost of attaining 
the desired precision. The presented methods include a 
treatment of the minimum cost problem when the quantity 
in question is related to an independent variable and infor - 
mation is desired over a specified range of the independent 
variable. The relation between variables is limited to sec- 
ond-degree curvature. (auth) 

4181 
Oak Ridge National Lab. 
REVISED Z TABLES OF THE RACAH COEFFICIENTS. 
L. C. Biedenharn. Issued May 28, 1953. 96p. (ORNL- 
1501) 

The general formulas for the angular distribution in 
collisions between unpolarized nuclear particles can be 


greatly simplified by explicitly performing all sums over 
magnetic quantum numbers. The result expresses the 
differential cross section as a series in Legendre poly- 
nomials, the coefficients of which are related to the scatter - 
ing matrix, most conveniently, by means of the functions 
Z(4J,),Jq; sL). The Z functions are defined for integer 
values of the arguments |,1,L and integer or half-integer 
values of the arguments J,J,s. Fifty-four tables are given 
of the Z coefficients, and each table is labeled by the two 
parameters s and L. s has values from 0 to 3 in steps of 
‘4; L has the values 0 to 8 in integer steps. The arguments 
J, and J, are integral or half-integral according to whether 
s is integral or half-integral and are tabulated for the 
range 0 to "4. The arguments |, and 1, are always integral 
and have the range 0 to J + s. (auth) 


MEASURING INSTRUMENTS AND TECHNIQUES 

4182 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 
A NEW METHOD OF MEASURING ANGULAR DISTRIBU - 
TIONS. R. Batchelor and B. H. Flowers, Feb. 3, 1948. 
12p. (AERE-N/R-166) 

A method is suggested for the investigation of angular 
distributions of charged particles emitted in distintegra- 
tions by the measurement, effectively, of pulse shape from 
an ionization chamber; and an experiment to test the method 
is described. The method is based on the fact that the 
front of the voltage pulse caused by an ionizing particle is 
due, in part, to the fast collection of electrons and, in part, 
to subsequent collection of slower positive ions. Thus the 
initial steep rise is a function of the track position. Curves 
showing the variation in pulse shape with angle are pre- 
sented. The results indicate that a P-wave component of 
the order of 5% could be measured in an otherwise 
isotropic distribution at the energy used. (L.M.T.) 


4183 
Los Alamos Scientific Lab. 
THE Li PHOTOGRAPHIC PLATE METHOD OF MEAS- 
URING NEUTRON SPECTRA (IN THE RANGE 0,1 TO 2.5 
MEV FOR THE CASE OF ISOTROPIC INCIDENCE). D. M. 
Barton, G. R. Keepin, J. H. Roberts, E. Allison, L. Darling- 


ton, M. Downs, and J. Haugness. Sept. 1952. 64p. (LA-1526) 


Li® has been loaded into Ilford C-2 emulsions to utilize 
the reaction Li*(n,a)T as a neutron spectrometer for the 
case of isotropic incidence in the energy range from 0.1 to 
2.5 Mev. Two known spectra were measured, the fission 
neutron spectrum and the Los Alamos Fast Reactor beam 
from the 5-W port. Empirical calibration factors obtained 
from the fission spectrum were used to correct the raw 
data on the fast reactor beam and thus obtain a spectrum. 
Observational difficulties caused by a resonance in the Li‘ 
cross section near 0.25 Mev and imperfections in existing 
photographic emulsions seem to render the method un- 
reliable below 0.8 Mev. (auth) 

4184 
Radiation Physics Lab., National Bureau of Standards 
IONIZATION CHAMBER RESPONSE AS A FUNCTION OF 
WALL MATERIAL: QUARTERLY PROGRESS REPORT 
COVERING THE PERIOD FROM JANUARY 1, 1953 
THROUGH MARCH 31, 1953. 24p. (NBS-2491; Quarterly 
Progress Report 3) 

The extrapolation chamber described in the second 
quarterly report has been modified after it was found that 
the thin polyethylene collecting-electrode in the center of 
the chamber was absorbing a large fraction of the secondary 
electrons emitted by the metal chamber walls. The modified 
design incorporates the collecting electrode into the rear 
wall of the chamber, eliminating the thin film entirely. 
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Data on ionization as a function of plate separation and 
energy for Pb, Sn, and Cu are presented. (For preceding 
period see NBS-2239.) (auth) 
4185 
El-Tronics, Inc. 
DEVELOPMENT REPORT ON RADIACMETER AN/PDR- 
36(XE-1): QUARTERLY PROGRESS REPORT FROM 
DECEMBER 1, 1952 TO FEBRUARY 28, 1953. Jack Levy 
and Seymour B. Horowitz. 10p. (NP-4581; Quarterly 
Progress Report 3) 

Progress is reported along the following lines: shielding 


the instrument, dial illumination, calibration, waterproofing, 


and sealing the gaskets and battery compartment. A com- 
pleted unit weighs slightly under 14 ounces. (For preceding 
period see NP-4558.) (L.M.T.) 

4186 

Atomic Energy Project, Univ. of Rochester _ 

THE PROBABILITY THEORY OF GEIGER-MULLER 
COUNTERS. Howard W. Jespersen, Jr. Jan. 12, 1953. 
86p. (UR-234) 

A survey of the problem of lost counts in a G-M counter 
due to the finite resolving time of the counter is reported. 
It covers the pure Poisson process and the classical type 
I and type II counters. The various distributions are 
worked out in detail. Moments, maximum likelihood 
estimates, and some asymptotic relations are obtained. 
The results, except for a few minor cases, are not new. 
(auth) 

4187 

ABSOLUTE MEASUREMENT OF BETA ACTIVITIES, AND 
ITS APPLICATION FOR THE DETERMINATION OF NEU- 
TRON DENSITIES. René Cohen. Translated from Ann, 
phys. 7, 185-237(1952). 42p. (AEC-TR-1527) 

An abstract of this article appears in Nuclear Science 
Abstracts as NSA 6-3823. 

4188 

GAMMA SPECTROSCOPY WITH THE AID OF SCINTILLA- 
TION COUNTERS, A. Vaisenberg. Translated from 
Uspekhi Fiz. Nauk 44, 453-7(1951). 5p. (ATI-132082) 

Some of the basic techniques of detecting and measuring 
the energies of y quanta by means of scintillation counters 
are described. (L.M.T.) 

4189 

THE SCINTILLATION RESPONSE FROM Nal(T1) CRYS- 
TALS UNDER BOMBARDMENT WITH POSITIVE IONS 
OF ENERGIES 60-600 KEV. Samuel K. Allison and 
Harvey Casson. Phys. Rev. 90, 880-5(1953) June 1. 

The scintillations of NaI(Tl) under ion bombardment 
have been investigated, using monoenergetic H, D, He, 
and Ne ions in the kinetic energy range 60 to 600 kev. 

The light output caused electrical pulses in a photomulti- 
plier tube (Type EMI 5311), which were then sorted in 
magnitude by means of a single-channel pulse-height 
analyzer. Single-peaked pulse-height distributions were 
observed for each ion energy. The most probable pulse- 
height was found to increase linearly with energy for 
each of the ions. The pulse height (most probable) vs. 
energy lines for H, D, and He were found to extrapolate 
through the origin, with an experimental uncertainty of 
perhaps 10 kev in the energy intercept. The slopes of 
these lines, given the relative scintillation efficiencies, 
were observed to be in the ratios 1:0.96 + 0.03:0.75 + 
0.05:0.54 + 0.03 for the H, D, He, and Ne ions, respec - 
tively. It is concluded that the response of Nal(T1) to 
protons is approximately the same as for electrons of 
the same energy, since an extrapolation of the proton 
pulse-height curve to 661 kev gave the same pulse height 
as was observed for the photopeak of the Cs'*" » ray of 
that energy. The importance of “hard” (i.e., nuclear) 








collisions, which may not produce scintillations, is brought 
forward as a factor which may enter into the explanation of 
the lowered scintillation efficiency for the heavier ions. 
(auth) 


4190 


THE CRYSTAL CONDUCTION COUNTER. K. G. McKay 
Phys. Today 6, No. 5, 10-13(1953) May. 

The basic theory and present status of development of 
the crystal conduction counter, which utilizes the elec - 
trical effects produced in solids by bombarding particles, 
is discussed. The counter holds promise of being a com- 
pact, high-speed instrument, but progress in its devel- 
opment is delayed for lack of better understanding of 
crystals and their behavior. (L.M.T.) 


4191 


PHOTOVOLTAIC RADIATION DETECTOR. W. W. Schultz 
and R. A. Dewes. Nucleonics 11, No. 5, 49-51(1953) May. 

This photovoltaic radiation detector comprises a Nal(T1) 
phosphor placed in close proximity to one or more photo- 
voltaic cells. When the phosphor is stimulated by nuclear 
radiation, it emits light which falls on the photovoltaic 
cell. The amount of cell current, indicative of the intensity 
of incident nuclear radiation, is usually read on a micro- 
ammeter or galvanometer. The cell current decreases as 
the resistance of the external load increases. Gamma- 
radiation fluxes of 10 r/hr or higher can be monitored and 
sensitivities have been attained of 0.02 ya/r/hr for 140- 
kev x rays and 0.0056 ya/r/hr for Ra y rays. (auth) 


4192 


MEASUREMENT OF THE DECAY OF PHOSPHORESC ENCE 
IN SEVERAL ALKALI HALIDES. H. Neuert and Th. Retz- 
Schmidt. Z. Physik 134, 165-72(1953). (In German) 

A strong phosphorescence, which does not disappear for 
minutes or hours, appears in Tl-activated alkali halides 
after irradiation with, e.g., intense y radiation, as is al- 
ready known for KCI(Tl). The decay of the phosphorescence 
was measured by a scintillation method at —50 and +5°C 
and at room temperature. The strongly temperature- 
dependent decay curves of NaI(T1), KI(Tl), and KCI(Tl) are 
of similar shape for each of the temperature regions. It 
is shown that attention must be paid to the possibility of 
a perturbing effect due to the phosphorescence in meas- 
uring low-energy § and y radiations by the scintillation 
method. (tr-auth) 


4193 


THE CALIBRATION OF PHOTOGRAPHIC EMULSIONS 
FOR ELECTRON DIFFRACTION INVESTIGATIONS. L. S. 
Bartell and L. O. Brockway. J. Appl. Phys. 24, 656-7 
(1953) May. 

A procedure for calibrating photographic emulsions has 
been devised which measures the deviation from linearity 
of the curve relating electron exposure to optical density. 
The experimental application of this procedure is found to 
give results consistent with a very simple model of the 
exposure process. It is also noted that the sensitivity of 
a photographic plate increases with increasing distance 
from the center of the plate. Measurements of this effect 
are given. (auth) 


4194 


NONUNIFORM TRACK SHRINKAGE IN NUCLEAR EMUL- 
SIONS. John R. Horan. Phys. Rev. 90, 717(1953) May 15. 
It was found upon exposing Eastman NTA and NTB nuclear 
track plates to monoergic a particles that the average track 
length increased as a function of the dip angle. Using an 
empirically determined shrinkage factor of 2.7 + 0.3 and 
extrapolating to zero the curve of range vs. angle of dip 
yielded a range value of 21.3y without shrinkage error. 
This value agrees with both the theoretical and empirical 
values of Steigert, Toops, and Sampson (Phys. Rev. 83, 
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474(1951)). This implies that the usual method of cor- 4200 


recting for emulsion shrinkage by multiplying the vertical 
track projection by the shrinkage factor should be restricted 
to angles of dip <6° for heavily ionizing particles if the error 
of measurement is to be «2%. (L.M.T.) 


4195 


TRENDS IN DETECTION AND MEASUREMENT OF 
RADIOISOTOPES FOR MEDICAL PURPOSES. J. W. Hitch. 
Elec. Eng. 72, 484-9(1953) June. 

Radiation detection instruments for locating radioisotopes 
in biological systems are reviewed. Special emphasis is 
placed on instruments which have proved satisfactory for 
clinical use. (C.H.) 


4196 


AN EIGHTY-CHANNEL VELOCITY SELECTOR FOR NEU- 
TRONS. Emilio Gatti. Rev. Sci. Instr. 24, 345-8(1953) 
May. 

The instrument described performs two operations: (1) 
provides periodic pulses to trigger an ion source so as to 
produce at the target of an accelerator bursts of neutrons 
having a continuous energy spectrum and (2) distributes the 
pulses from the neutron detector, placed at fixed distance 
from the source, in time channels. A 200-kc crystal master 
oscillator is the standard both for periodic pulsing of the 
ion source and for timing of the eighty channels. The 
switching of the 80 channels is accomplished through a 
cathode-ray tube, 10 photomultipliers, two ring-of-8 scalers, 
and 80 coincidence circuits. (auth) 


4197 


ABSOLUTE BETA-COUNTING OF GASES CONTAINING 
P-32 USING END-WINDOW GEIGER -MULLER TUBES. 
Fred D. Rosen and Wallace Davis, Jr. Rev. Sci. Instr. 
24, 349-54(1953) May. 

Techniques for absolute 8 counting of corrosive gases con- 
taining P* have been developed and applied to the determina- 
tion of the vapor pressure of PF;. Standard, end-window G- 
M tubes were used; the PF, was contained in a separate gas 
cell having an Al window and body. Various factors required 
to convert counting rates to disintegration rates were deter - 
mined; accuracy of the product of these was evaluated by 
comparison counting. Absolute activity values that were de- 
rived from gas-counting data and an equation for the vapor 
pressure of PF, agreed with the activity measured from 
counting solid samples within 1.0%. The methods here de- 
veloped are applicable to other P compounds as well as to 
other elements having gaseous derivatives and §-particle 
energies in excess of 0.5 Mev. (auth) 


4198 


RESPONSE OF A ZINC SULFIDE SCREEN TO a PARTICLES 
OF ENERGY LOWER THAN 5 Mev. Jean-Pierre Anthony 
and Georges Ambrosino. Compt. rend. 236, 1774-6(1953) 
May 4. (In French) 

The relation is established between the residual range 
of a beam of a particles and the fluorescence they excite 
on striking a ZnS screen. (J.S.R.) 


4199 


CURRENT FLUCTUATIONS IN CORONA COUNTERS. E., 
Gatti and A. Persano. Nuovo cimento (9) 10, 686(1953) 
May 1. (In English) ; 

In a previous work (NSA 7-912), the behavior of cylindri- 
cal counters at the zone of corona discharge was studied, 
and the possibility of their use as proportional counters 
having a multiplication factor independent of voltage was 
established, It also was observed that the average current 
ip was accompanied by a roughly sinusoidal component. A 
theoretical analysis of the dynamic behavior of the corona 
current has since been carried out, and an equation for 
this current has been derived. (G.Y.) 


USE OF FRESNEL LENSES FOR CLOUD-CHAMBER IL- 
LUMINATION, L, dH. Berryman, E. D, Palmatier, and R. 
Scroggs. Rev. Sci. Instr, 24, 397-8(1953) May. 

An illumination system for a large cloud chamber in 
which Fresnel lenses are used is described. The system 
as described allows some convergence of the light in order 
to eliminate internal scattering from the chamber walls. 
(auth) 


4201 


A y-RAY DETECTOR WITH LOW EFFICIENCY FOR FAST 
NEUTRONS. G. R, Bishop, G. Preston, J. M. Westhead, 
and H. Halban, Rev, Sci. Instr. 24, 395-6(1953) May. 

This counter, which effectively uses coincidence -counting 
techniques, is 10 cm long and has inside cross-sectional 
dimensions of 4 by 2 cm. The walls are of perspex and the 
counter is divided along its length into two equal parts by a 
styrafoil window which is sufficient to stop protons of energy 
up to 3 Mev. The walls and windows are painted with shellac 
and coated with aquadag. Electrical connections to the 
aquadag cathode are made by phosphor bronze springs 
soldered to Cu wire which passes through the ends to the 
outside of the counter. A tungsten wire (diam, 0.002 in.) 
supported through small glass seals was stretched along the 
axis of each section. The counters are filled with 1 cm of 
alcohol plus 10 cm of A. The y-ray efficiency was found to 
be ~0.36% using Co™ » rays and the efficiency was only 
~5.2 x 10% for 2.5-Mev neutrons, a ratio of ~700: 1. 
(L.M.T.) 


4202 


STUDY OF THE OPERATION OF COUNTERS WITH EX- 
TERNAL CATHODES; INFLUENCE OF THERMAL 
TREATMENT AND ROLE OF WATER BOUND TO THE 
GLASS. Michel Grenons Compt. rend. 236, 1772-3(1953) 
May 4. (In French) 

The effect of heat on counters filled with alcohol at 1 cm 
Hg and A at 9 cm Hg has been studied, Heat produces a de- 
formation of the characteristic curve, the persistence of 
which is dependent on the length of the treatment and the 
temperature height. Counters filled with water vapor at 
5 mm Hg, and heated, regain the normal curve within a 
week, It is concluded that the “good operation” of a counter 
is in part dependent on the surface water and the water in 
minute pits of the glass. (J.S.R.) 


4203 


COMMON TYPES OF COUNTER TUBES. I. COUNTER 
TUBES FOR X AND 7 RAYS. H. Neuert. Arch. tech. 
Messen, 107-8(1953) May. (In German) 

A brief review discusses some properties of counter 
tubes used for measurement of x rays and y rays, including 
multiple, wavelength -independent, and directionally de- 
pendent tubes. 33 references. (G.Y.) 


MESONS 


4204 


Rochester Univ. 

ON CONSEQUENCES OF CHARGE INDEPENDENCE FOR 
MESON PRODUCTION PHENOMENA, Léon Van Hove. 
Oct. 24, 1952. 24p. (NYO-3704) 

Multiple pion production in nucleon-nucleor and pion- 
nucleon interactions is investigated on the basis of the 
charge -independence hypothesis. The production of one 
pion in nucleon-nucleon collisions is first discussed to pre- 
sent the method, after which multiple production from the 
two types of collisions is considered. (L.M.T.) 

4205 
PHOTOPRODUCTION OF MESONS IN DEUTERIUM. G. 
Morpurgo. Translated by Bonnie E. Cushman from Nuovo 
cimento 8, 552-68(1951). 25p. (AEC-TR-2031) 
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An abstract of this article appears in Nuclear Science 

Abstracts as NSA 6-3040. 

4206 
INNER BREMSSTRAHLUNG IN yp-MESON DECAY. A. 
Lenard. Phys. Rev. 90, 968-73(1953) June 1. 

The transition probability for the decay of a meson re- 
sulting in the simultaneous ejection of an electron and a 
photon is computed. Its dependence on the energies of the 
two emitted particles and on the angle between their direc- 
tion of emission is given for the general case of an arbi- 
trary mixture of three basic Fermi-type interactions for 
the p-decay process. (auth) 

4207 
ANALYSIS OF A 7t-MESON DECAY. M. Panetti and L. 
Scarsi. Nuovo cimento (9) 10, 687-90(1953) May 1. 
(In English) 

A complete analysis is given of an event observed in 
nuclear emulsion exposed at 25,000 altitude, in which a 
T meson decays into three 7 mesons, one of which under - 
goes the transmutations 7* — y+ — e*. A mass of 977.7 + 
17 mg is calculated for the t meson. Only one 7 meson 
has been observed in this laboratory in emulsions exposed 
at 20,000 to 25,500 m in contrast to 360 7+ mesons, of 
which 30 were ejected from stars. (G.Y.) 

4208 
A t MESON ISSUING FROM A STAR. M. Ceccarelli, N. 
Dallaporta, M. Merlin, G. Quareni, and G. T. Zorn. Nuovo 
cimento (9) 10, 681-2(1953) May 1. (In Italian) 

An event observed in nuclear emulsions exposed at 30,000 
m is illustrated, A 30-bev primary particle of minimum 
ionization produced a star having nine minimum -ionization 
prongs, three relatively short prongs, and the track of a 
7 meson, which, after traveling 7300 4, decayed into three 
coplanar particles, Five consistent masses for the t meson 
were calculated from various aspects of the event. (G.Y.) 





MOLECULAR PROPERTIES 

4209 
PARAMAGNETIC RESONANCE IN THE SOLID STATE. B. 
Bleaney. J. Phys. Chem. 57, 508-17(1953) May. 

In paramagnetic resonance, magnetic dipole transitions 

are observed between the various Zeeman components of 
a given atomic ‘evel. In a field of a few thousand gauss 
such transition lines occur at wave lengths of a few 
centimeters, and they may be used to investigate the mag- 
netic properties of ions of the transition elements in the 
solid state. Such properties comprise the spectroscopic 
splitting factor g, fine structure of the Zeeman levels and 
hyperfine structure when the nucleus of the paramagnetic 
ion has a non-zero spin. Both g and the hfs are anisotropic, 
their magnitude depending on the direction of the external 
magnetic field relative to the crystal axes, and a separate 
spectrum is observed from each type of ion. Much more 
detailed information is therefore obtained than from sus- 
ceptibility measurements, which are determined by the 
gross effect of all types of ion. The transition groups 
principally investigated are the 3d and 4f groups. Of 
special chemical interest is information on the binding of 
copper salts and complex salts such as cyanides of the type 
K;¥Fe(CN),. Preliminary work on other transition groups 
(4d, 5d, 5f-6d) will be reported. A number of compounds 
of the U group have been examined at temperatures down 
to 20°K without any resonance being discovered. They are: 
UO,, U(SO,)2, UF, (both concentrated and diluted with ThF,), 
UBr,, UCl;, UBrs, PuF;, Na(PuO,)(CHsCOO),. (auth) 

4210 
PURE QUADRUPOLE SPECTRA OF MOLECULAR CRYS- 
TALS. Harry C. Allen, Jr. J. Phys. Chem. 57, 501-4 
(1953) May. 

Two r-f spectrometers suitable for investigation of pure 





quadrupole spectra are described. The first of these is a 
f-m super -regenerative spectrometer which has a work- 
able range of 20 to 40 Mc. The second spectrometer is a 
simple regenerative Zeeman modulation spectrometer 
with a workable range of 1 to 40 Mc. Information which 
can be obtained from pure quadrupole spectra of solids, 
such as intermolecular hydrogen bonding, phase transition 
detection, electron withdrawal ability of substituent groups, 
and the correlation of Hammett’s o with the quadrupole 
coupling frequencies are discussed. Preliminary reports 
are made of the effect of substituting D for H on the Cl 
quadrupole coupling frequencies in two compounds. (auth) 


4211 


THE CHEMICAL SIGNIFICANCE OF QUADRUPOLE 
SPECTRA. B. P. Dailey. J. Phys. Chem. 57, 490-6(1953) 
May. 

The deviation of certain nuclei, such as Cl, Br, I, and N 
from a spherical shape gives rise to an energy of orienta- 
tion of the nucleus with respect to the molecular or crystal - 
line electric field in which the nucleus is located. This 
gives rise to a characteristic pattern of energy levels, de- 
pendent on nuclear and molecular parameters, which is 
described. The electrostatic interaction between the nu- 
cleus and the molecuie exerts a torque on the molecule 
which modifies its pattern of rotational energy levels, 
giving rise to a hyperfine structure. The resulting modi- 
fication of the rotational spectra is discussed. The quantity 
eqQ may be experimentally determined either from direct 
quadrupole spectra in the region of 10 to 1000 Mc or from 
the quadrupole hfs in microwave rotational spectra. The 
experimental techniques used are briefly outlined. The 
values of eqQ may be interpreted to cast light on the num- 
ber and kind of valence bonds formed by the nucleus in 
question. The principles and assumptions in the theory of 
Townes and Dailey are reviewed. The conclusions which 
can be drawn from the data such as a new relation between 
ionicity and electronegativity, the presence of intermolecu- 
lar covalent bonding in crystalline iodine, the completely 
ionic nature of the gaseous alkali halides, etc., are dis- 
cussed. (auth) 


4212 


PURE QUADRUPOLE SPECTRA OF SOLID CHLORINE 
COMPOUNDS. Ralph Livingston. J. Phys. Chem. 57, 
496 -501(1953) May. = 
Quadrupole couplings have been determined for a number 
of covalently bonded Cl compounds that form molecular 
crystals. Multiple resonances due to non-equivalent Cl 
lattice positions, resonances for the two stable Cl isotopes, 
and the variation of resonance frequency with temperatures 
down to 4°K are briefly discussed. A comparison of quad- 
rupole couplings gives a measure of the variation from 
one molecule to another of the electric field gradient ex- 
perienced by the Cl nuclei. Such comparisons are given 
for the chloromethanes, “Freons,” chloroethanes, and re- 
lated compounds. A number of quadrupole coupling values 
determined in the solid are compared with microwave 
values found for the gas. (auth) 


4213 


MAGNETIC RESONANCE SPECTRUM OF A LINEAR 
THREE-SPIN SYSTEM: THE CONFIGURATION OF THE 
BIFLUORIDE ION. John S. Waugh, Floyd B. Humphrey 
and Don M. Yost. J. Phys. Chem. 57, 486-90(1953) May. 
The nuclear magnetic resonance spectrum is calculated 
for a system of three nuclei of spin i, two of which have 
identical g factors. The results are applied to a study of 
the bifluoride ion in KHF;, and comparisons with experi- 
ment are made for both proton and fluorine resonances. 
The data obtained, together with a study of the second mo- 
ment of the fluorine resonance, confirm a symmetrical 
structure for the ion, the proton being found to lie within 
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+0.06 A of the ion center. Second-moment data on the The nuclear g factor of the first excited state of Cd" was 
fluorine resonance in NaHF, permit a partial determina- measured, and the nuclear magnetic moment was deter - 
tion of the HF,~ structure in that substance. (auth) mined. Some preliminary results are reported on the 

4214 polarization-directional correlation of Nd“, (For preceding 
ELECTRON DISTRIBUTION IN MOLECULES. I. PROTON period see AECU-2331.) (L.M.T.) 
AND FLUORINE MAGNETIC RESONANCE SHIFTS IN THE 4218 
HALOMETHANES. L. H. Meyer and H. S. Gutowsky. J. Rochester Univ. 
Phys. Chem. 57, 481-6(1953) May. HIGH ENERGY NUCLEAR PHYSICS: PROCEEDINGS OF 
Experimental chemical shifts in the proton and fluorine THE THIRD ANNUAL ROCHESTER CONFERENCE [HELD 
magnetic resonances are reported for the simple halo- AT THE UNIVERSITY OF ROCHESTER ON] DECEMBER 
methanes and the chlorofluoromethanes. An analysis of the 18-20, 1952. H. P. Noyes, M. Camac, and W. D. Walker, 
shifts and their relation to other electron-dependent param - comps. and eds. 115p. (NP-4585) 
eters, such as bond distance and chlorine quadrupole coup- The report summarizes the discussions on the latest 
ling, demonstrates qualitatively the importance of both experimental and theoretical activities in high-energy 
ionic and double -bonded electron distributions in these nuclear physics which were presented at this conference 
compounds. The electron distributions in the halomethanes attended by well over 100 physicists representing about 50 
are related to the electronic effects of the halogens as American and foreign universities and research laboratories. 
substituents in benzene. The proton and fluorine reso- The discussions at the various sessions were centered 
nances in the fluoromethanes were multiplets, the structure around the following subjects: (1) charge independence and 
arising from indirect coupling of the nuclear spins by the the saturation of nuclear forces; (2) pion production and 
valence electrons. Fluorine chemical shifts were meas- pion-nucleon scattering; (3) V° particles; (4) superheavy 
ured in a number of substituted fluorobenzenes, including mesons and theoretical approaches to the pion problem; 
the o-, m- and p-benzaldehydes, and benzyl and benzal (5) pion-nucleon phase shifts — megalomorphs; (6) theoreti - 
chlorides; the corresponding Hammett o-values, estimated cal calculations of pion-nucleon scattering; and (7) experi- 
from the chemical shifts, are given. (auth) mental methods for mesic x rays, new particles, 1-meson 
production in stars, 7*-meson lifetime and electron pairs, 
NEUTRONS and the general problem of nuclear interactions. (L.M.T.) 
4215 4219 
North American Aviation, Inc. Radiation Lab., Univ. of Calif., Berkeley 
P, AND P,; APPROXIMATION SPHERICAL HARMONIC A NOTE ON THE LOW ENERGY PROPERTIES OF THE 
CALCULATIONS FOR NATURAL URANIUM SPHERES IN NUCLEON-NUCLEON INTERACTION. Robert Jastrow. 
D,O. S. W. Kash and E. Martin. Issued Dec. 24, 1952. May 7, 1953. 9p. (UCRL-2205) 
16p. (NAA-SR-Memo-553) A previously proposed model for the nucleon-nucleon 
This report presents some P, and P, approximation interaction consists of the potential yielded by the symmet- 
spherical harmonic calculations on thermal neutron scatter - rical pseudoscalar theory with pseudoscalar coupling, 
ing for 1-, 2-, and 3-in, natural U spheres immersed in a calculated to the 4th order in the coupling constant and cut 
D,O medium. To facilitate calculations the tank is con- off by a hard-sphere repulsion. Further calculations 
sidered infinite in extent and the flux distribution is relating to the low-energy properties of this potential have 
assumed symmetric about the center of the sphere. Fission been carried out in which the effect of variations in the 
is neglected, and the U spheres are regarded as simple magnitude of the 4th-order term is considered. (auth) 
absorbers. (L.M.T.) 4220 
4216 STRUCTURE LAWS OF ATOMIC NUCLEI. M. M. Venkov. 
North American Aviation, Inc. Translated from Zhur. Eksptl’ i Teoret. Fiz. 21, 51 -8(1951), 
THE SPHERICAL HARMONIC METHOD WITH THE 12p, (AEC-TR-2038). 
ASSUMPTION OF SPHERICALLY SYMMETRIC SCATTER- An abstract of this article appears in Nuclear Science 
ING. S. W. Kash and E. Martin. Issued Jan. 6, [1953]. Abstracts as NSA 5-3497. (L.M.T.) 
10p. (NAA-SR-Memo-560) 4221 
In this report the spherical harmonic method is applied ON CONGRUENT STATES OF ISOBARIC NUCLEI. B.S. 
to thermal neutron scattering by natural U spheres Dzhelepov. Doklady Adad. Nauk S.S.S.R. 87, 365-8(1952) 
immersed in an assumed non-isotropic scattering D,O Nov. 21. 
medium, Results are compared with previous calculations Four categories of mirror or isobaric nuclei are es- 
(NAA-SR-Memo-553) in which isotropic scattering was tablished on the basis of internal neutron and proton 
assumed, (L.M.T.) grouping. Various pairs of light nuclei falling into these 
catagories are compared as to energies of excited states 
NUCLEAR PHYSICS and decay processes. (G.Y.) 
4217 4222 
Purdue Research Foundation ON THE STABILITY OF HEAVY NUCLEI IN THE STRONG- 
RESEARCH IN NUCLEAR PHYSICS: PROGRESS REPORT. COUPLING LIMIT OF THE PSEUDOVECTOR MESON 
June 15, 1953. 56p. (COO-170; Progress Report 3) THEORY. Ernesto Trucco. Helv, Phys. Acta 26, 75-90 
A scattering chamber for study of the angular distribution (1953) May 15, (In English) 
of nuclear reaction products is described. An experiment Following closely a method introduced by Wentzel, the 
to determine the symmetric fission in u™§ and U™* is stability of a hypothetical heavy nucleus with pseudovector 
discussed, The angular correlations of the cascade y rays meson forces acting between the individual nucleons is 
from Ni®, pt, and Sr®® were determined. Instrumentation investigated on the assumption of strong coupling. This is 
to measure directional correlation functions for y-y transi- done by computing the total nuclear energy as a function 
tions with energy selection in both counters is described, of the nuclear volume, the calculations being restricted to 
and a block diagram is shown. The y-ray directional corre - the case of sufficiently small nuclear radii. The resulting 
lation of Cd'"! determined with different sources and with energy vs. volume curves are very similar to those found 
the application of a magnetic decoupling field is discussed. by Wentzel for the case of scalar interaction: they show 
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no minimum which would correspond to a position of 
stable binding; also the nuclear forces do not exhibit any 
saturation effects. The author model, therefore, does not 
adequately represent the basic properties of an actual 
nucleus, (auth) 


NUCLEAR PROPERTIES 

4223 
Oak Ridge National Lab. 
A TABLE OF NUCLEAR MOMENT DATA. Harold E. 
Walchli, ed. Apr. 1, 1953. 134p. (ORNL-1469) 

A table of nuclear moment data has been compiled and 
is divided into three sections. The first section lists, for 
each nucleus, the measured frequency ratio, the compounds 
used, the method of measurement, the resonance frequency 
relative to that for the proton, and a value for the magnetic 
moment without diamagnetic correction. The second section 
provides a tabulation of the weighted magnetic moments 
with the calculated diamagnetic corrections, and a table 
of the standard frequency ratios used for calculations in 
the first section. A table of the moment ratios is also 
given. The third section of the table is devoted to informa- 
tion concerning the chemical shifts measured for various 
elements. Several useful charts, graphs, and a complete 
reference bibliography have been included. (auth) 

4224 
THE BINDING ENERGIES OF THE NEUTRONS IN THE 
HEAVIEST NUCLEI. Berta Karlik. Translated by Sergey 
Shewchuck from Anz. Akad. Wiss. Wien, 217-22(1953). 6p. 
(AEC-TR-2053) 

The binding energies of the isotopes of Pb, Bi, and Po of 
mass number just above that of Pb** are calculated on the 
basis of a-decay systematics. Pb” is taken as a reference 
point because it has as many protons as neutrons in the 
closed shells. Curves are presented showing the changes 
in the binding of the last neutrons with the increasing number 
of virtual @ particles that are still present outside the 
closed shells of Pb”*, The parallel course of the curves 
reveals that the addition of 1, 2, 3, .... @ particles has a 
certain effect on the binding energy of the neutrons, 
independent of the specific nucleon combination outside of 
the closed (filled) nuclei. (L.M.T.) 

4225 
NEUTRON CROSS SECTIONS IN THE MEV REGION. Mur- 
rey D. Goldberg. Nucleonics 11, No. 5, 42-5(1953) May. 

The discussions at the conference on neutron cross 
sections held at Brookhaven National Lab., Jan. 20 and 21, 
1953, are reviewed. The conference consisted mostly of 
informal discussions ( 4 invited papers) and emphasized 
the needs of the AEC. Recent progress, both theoretical 
and experimental, in cross-section determinations is pre- 
sented. (L.M.T.) 

4226 
ROTATIONAL STATES IN EVEN-EVEN NUCLEI. Aage 
Bohr and Ben R. Mottelson. Phys. Rev. 90, 717-19(1953) 
May 15. 

In a recent note (Phys. Rev. 89, 316(1953)) the authors 
suggested an interpretation of the short-lived E2 isomers 
in terms of rotational states of the deformed nucleus. 
Empirical evidence is rapidly accumulating on the low- 
energy spectra of even-even nuclei. This note calls attention 
to the extensive support which exists in these data for the 
above interpretation and suggests its usefulness in the 
analysis of decay schemes. (auth) 

4227 
A BINDING ENERGY CALCULATION ON He‘ WITH SINGLE- 
PARTICLE WAVE FUNCTIONS. P. G. Wakely. Phys. Rev. 
90, 724-5(1953) May 15. 
Irving (Phys. Rev. 87, 519(1952); Proc. Phys. Soc. (Lon- 








don), A66, 17(1953)) showed that a reasonable value of the 
binding energy of He‘ could be obtained by means of a 
phenomenological two-body interaction potential. This 
note shows that results for He‘ comparable to those of 
Irving may be obtained on the basis of the nuclear shell 
model when interconfigurational mixing is taken into ac- 
count. (L.M.T.) 


NUCLEAR REACTORS 

4228 
Atomic Energy Research Establishment, Harwell, Berks 
(England) 
THE APPROACH TO CRITICALITY OF A CYLINDRICAL 
PILE. J. F. Hill. Mar. 1951. 7p. (AERE-R/M-5) 

Theoretical confirmation is given of the experimental 
result that if the number of channels in a sub-critical pile 
is divided by the neutron flux at the center of the pile and 
then plotted as a function of the number of channels, the 
resulting curve is a straight line along a substantial part 
of its length. (auth) 

4229 
Oak Ridge National Lab. 
DELAYED NEUTRON ACTIVITY IN A CIRCULATING 
FUEL REACTOR, H. L. F. Enlund. Jan. 27, 1953. 10p. 
(CF-53-1-267) 

The delayed neutron activity in the circulating fuel of a 
cylindrical reactor has been calculated giving consideration 
to the periodic flux variation to which the fuel is subjected 
as it flows through axial tubes. A time variable was used 
to describe both the position of the fuel in the system and 
the specific power. It was assumed that the axial (specific 
power) distribution was equivalent to: 


mt 
K2r¢ (r, max.) sin T 
Where K2¢@ (r, max.) was the power at midpoint of a tube 


at radius r from the center; T was the time for the fuel to 
transit one tube, i.e., the time spent by the fuel in the 


reactor divided by the number of axial passes; t was the 
time spent in the tube; 0 = t = T. The radial power distri- 
bution values were obtained from multigroup calculations. 
The appended work sheets indicate the solution for a 
general system where several passes are made in one flux 
region before entering another. In the case where a single 
tube is associated with each flux region a simplification is 
possible. (auth) 

4230 
Joint Establishment for Nuclear Energy Research (Norway) 
SOME GENERAL ASPECTS OF THERMAL BREEDING. M. 
Bogaardt and M. Bustraan. 1953. 27p. (JENER-15) 

Various calculations are presented concerning the breeding 

and conversion process in thermal reactors, making use of 
the following simplifying assumptions: (1) Pu is directly 
formed from U*"*; (2) the flux distribution inside the reactor 
is flat and the flux is constant, (3) the quantities €, lg, and 
p are constant in time, (4) the number of U?"* atoms is con- 
stant, (5) Sm"® is the only serious poison produced in fission 
and is transformed into Sm"*?, of negligible cross section, 
by capture of one neutron, and (6) the change in reactivity 
during the process is compensated by Cd plate control, so 
that the reactor is kept running at equilibrium (keff = 1). 
(L.M.T.) 


4231 


INDUSTRIAL NUCLEAR POWER. IV. RECENT AD- 
VANCES IN REACTOR TECHNOLOGY. Alvin M. Weinberg. 
Nucleonics 11, No. 5, 18-20(1953) May. 

The problems of breeding and of achieving high flux are 
discussed in this description of reactor developments. 
The Homogeneous Reactor Experiment, the Materials 
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Testing Reactor, and others are described in relation to 
these problems. (auth) 
4232 


HEAVY WATER IN NUCLEAR REACTORS. W. H. McCorkle. 


Nucleonics 11, No. 5, 21-5(1953) May. 

The nuclear and physical properties of D,O are briefly 
discussed, illustrating its effectiveness as a moderator for 
thermal reactors. Some of the basic characteristics of 
D,O- and H,O-moderated reactors are pointed out. Finally, 


the operation of the CP-3’ reactor at Argonne National Lab., 


which employs D,O for the dual purpose of moderator and 
coolant, is discussed and a flowsheet of the system is 
given. The behavior of D,O in reactors, special handling 
procedures, and quality checks are described. (L.M.T.) 


NUCLEAR TRANSFORMATION 

4233 
Oak Ridge National Lab. 
MEASUREMENT OF ANGULAR DISTRIBUTIONS OF 
NUCLEAR REACTION PRODUCTS WITH AN INTERNAL 
CYCLOTRON BEAM. Bernard L. Cohen and Rodger V. 
Neidigh. Issued June 1, 1953. 35p. (ORNL-1512) 

Angular distributions of elastically scattered protons, 

and of deuterons and tritons from (p,d) and (p,t) reactions 
are being measured with the internal 22-Mev proton beam 


of the ORNL 86-in. cyclotron, The particles are detected by 


observing the activities induced by them: Cu(p,n) — 38 min 
for protons, Pb(d,p) — 3.3 hr for deuterons, and Co(t,p) — 
1.6 hours for tritons. Energy discrimination is obtained 

by absorbers. The energy and energy distribution of the 
incident beam are found by measuring the excitation func- 
tion for Cu(p,n) and comparing with published data. Angles 
are determined (within '4°) by beam-locating experiments, 
and checked by the Rutherford absolute cross section and 
csc‘ 6/2 law for elastic scattering from heavy elements at 


small angles. The current is monitored by neutron counters 


and measured by counting the activity in the target after 
bombardment. This is calibrated in a separate run against 
the published Cu(p,n) cross section. The target is cooled 
by radiation only. The background is reduced by various 
types of C shielding. The solutions of other difficulties are 
described and sample results are shown. The extension of 
these methods to the measurement of @, neutron, and high- 
energy y-ray angular distributions is discussed. (auth) 
4234 
THE REACTIONS T(p,n)He® AND T(p,y)He*. H. B. Willard, 
J. K. Bair, and J. D. Kington. Phys. Rev. 90, 865-7(1953) 
June 1. 

A differential cross-section curve for neutrons emitted 
at 0° from the reaction T(p,n)He’® has been measured from 
threshold to 5.09 Mev. A broad maximum appears at 3 
Mev. Angular distributions were taken at approximately 
0.4-Mev intervals and are nonsymmetrical about the 90° 
plane in the c.m. system. An 80° relative-yield curve of 
y rays from the T(p,y)He‘ reaction was obtained from 1 
to 5 Mev. It increases up to 3-Mev proton energy and then 
levels off. (auth) 

4235 
SOME MESON CONTRIBUTIONS TO THE PHOTO-DISIN - 
TEGRATION OF THE DEUTERON. Marvin Harold Fried- 
man. Ph.D. Thesis, Illinois Univ., 1952. 

One of the difficulties encountered in calculating the 
cross section for the photodisintegration of the deuteron 
at high energies is the uncertainty of meson contributions 
to those channels which involve interaction of the nucleon 
spins with the electromagnetic field. A calculation has 
been carried out, treating the nucleons nonrelativistically. 
Their interaction with the meson field is derived from a 
phenomenological description of the physical nucleon as- 
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suming (1) the meson is a pseudoscalar particle, (2) it 
interacts only in the p state, (3) the 0-,1-, and 2-meson 
states are the only ones of importance, (4) the distribution 
of momentum in the meson cloud should be introduced 
phenomenologically. In the approximation used (which as- 
sumes the nucleon kinetic energies are small compared 
to the meson energies involved) it is found that the only 
effect of the charge clouds about the nucleons is to make 
the magnetic moments dependent upon the frequency of 
the quanta. The strength of the interaction was fixed by 
equating the static moments to the experimentally ob- 
served ones. The results showed that for low energies 
the magnetic terms are still small compared to the elec - 
tric. However, for energies of the order of 140 Mev, the 
magnetic terms become comparable with the electric and 
contribute appreciably to the cross section. (auth) 


4236 


AN EXCITATION CURVE FOR PHOTOMESONS FROM 
BERYLLIUM. David Luckey. Phys. Rev. 90, 711-12 
(1953) May 15. 

The yields of 54-Mev 1 and 7* mesons at 90° were ob- 
tained as a function of the maximum bremsstrahlung energy 
of the Cornell synchrotron. A double-focusing magnet de- 
flected the mesons through 90° into a proportional-counter 
telescope. The solid angle and energy resolution of the mag- 
net were determined by means of a current-carrying wire. 
The full width at half-maximum was 25 Mev. The angular 
aperture was +7° horizontally and +3.5° vertically. Agree- 
ment was found with the strong energy dependence of the 
1 /n* ratio observed by Littauer and Walker (Phys. Rev. 
86, 846(1952)), at 135°. At maximum gamma-ray energies 
of 310, 275, 250, and 225 Mev, the ratio 7~/n* was found to 
be 1.65 + 0.05, 2.0 + 0.1, 2.4 + 0.3, and 3.3 + 0.5, respec- 
tively. The difference iff 7~- and 1*-meson production is 
due mainly to the “extra loosely bound” neutron of Be’. 
(auth) 


4237 


ANGULAR DISTRIBUTION OF »-RAYS FROM STRIPPING 
REACTIONS. G. R. Satchler. Phys. Rev. 99, 722-3(1953) 
May 15. We 

Previous articles have treated the angular distribution 
(about the recoil axis) of the y radiation following a deuteron 
stripping both in terms of channel spin of the capture proc- 
ess and in terms of the total angular momentum j of the 
captured particle. This letter presents formulas relating 
the unique j-j and unique L-S cases to the channel-spin 
formalism as tests of as the shell-model assumptions and 
the L-S coupling scheme, respectively. Some explicit > 
distributions of interest on the shell model are also given. 
(L.M.T.) 


4238 


POSSIBLE BREAKDOWN OF ISOTOPIC SPIN AND CHARGE 
PARITY SELECTION RULES. D. H, Wilkinson. Phys. 
Rev. 90, 721-2(1953) May 15. 

It is thought that, at high excitations, concepts of nuclear 
spin and charge parity will cease to have much significance 
and effectively complete breakdown of the rules should be 
expected. This note analyzes the isotopic-spin and charge - 
parity states of the N'*(p,a)C" and the N"*(p,y)O"* reactions 
as a probable breakdown of the selection rules. In addition 
the B''(p,a)Be® and B'(p,y)C" reactions, along with the 
Be*(p,a)Li® or Be*(p,d)Be® and Be*(p,))B" reactions are 
suggested as possible examples of rule breakdown. 
(L.M.T.) 


4239 


THE PURITY OF ISOTOPIC SPIN OR CHARGE PARITY 

STATES. G. A. Jones and D. H. Wilkinson. Phys. Rev. 

90, 722(1953) May 15. ee ia 
This note further analyzes the moderately excited states 
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of O"* and B" as tests of the isotopic-spin and charge- 
parity selection rules. (see preceding abstract.) (L.M.T.) 
4240 

PHOTODISINTEGRATION OF THE DEUTERON AT HIGH 
ENERGIES. B. Bruno and S. Depken. Arkiv Fysik 6, 
177-89(1953). (In English) 

Calculations referred to in a previous article (Phys. 
Rev. 86, 1054(1952); NSA 6-4950) of the contribution to the 
photodisintegration cross section, from processes in which 
am meson is emitted by one of the nucleons, absorbs the 
photon, and is then absorbed by the other nucleon, are pre- 
sented in detail and extended. (H.F.G.) 


PARTICLE ACCELERATORS 
4241 


Florida Univ. 
REPORT TO THE ATOMIC ENERGY COMMISSION ON THE 


VAN DE GRAAFF PROJECT. Mar. 15, 1953. 42p. (AECU- 


2539) 

This report describes the progress on the Van de Graaff 
electrostatic-generator project. Diagrams of the generator, 
which now operates at stable voltages up to 0.8 Mev with a 
proton beam of ~1.0 ypamp, are included. The following 
auxiliary equipment is described: the magnetic analyzer, 
the proton-resonance measuring unit, the differential pulse- 
height analyzer, the sphere voltage regulator, the scintilla- 
tion counter, and the generating voltmeter. (L.M.T.) 


4242 


Carnegie Inst. of Tech. 
MAGNET REPORT, by J. Mates. [nd] (TID-5118) 

The model -magnet studies for the Carnegie Inst. of Tech. 
synchrocyclotron are described, together with the results 
of the measurements made on the full-scale magnet. The 
full-scale field shape duplicated that of the model prototype 
very closely. The radius at which n = —(r/H) (dH/dr) = 0.2 
is ~96.5% of the nominal radius for a field of about 20,500 
gauss at the center of the magnet. The theoretical maximum 
proton energy was calculated to be about 450 Mev. The 
magnetic midplane was found to be 0.02 to 0.04 in. above the 
geometric midplane, while the magnetic centers for two 
radii were found to coincide with the geometric center to 
within 0,1 inch, (auth) 


4243 


AXIAL MOTION OF ELECTRONS IN A LINEAR ACCELER- 
ATOR WITH 8=1. James Swihart and Edward Akeley. 
J. Appl. Phys. 24, 640-3(1953) May. 

Complete integrated solutions have been found in terms 
of elementary functions for the motion of an electron on 
the axis of a progressive-wave linear accelerator with a 
constant wave speed, 8=1. The character of the solutions 
has been discussed and asymptotic relations found. Calcu- 
lations have been made for the third section of the Purdue 
linear accelerator, in which the curves for the first two 
sections where 8 < 1 have been extended. The energy 
distribution of the emergent beam was computed. It was 
found possible to design a linear accelerator with constant 
wave-speed sections which, without preliminary bunching, 
would produce a beam of greater homogeneity in energy 
than might have been expected. (auth) 


4244 


RADIATION BY ELECTRONS IN LARGE ORBITS. Dale R. 
Corson. Phys. Rev. 90, 748-52(1953) June 1. 

By finding the points in the synchrotron magnetic cycle 
at which the time rate of change of electron-orbit radius 
vanishes, the total electron energy loss per orbit revolution 
is measured, The results, for electron energies from 205 
to 280 Mev, are in excellent agreement with classical elec- 
tromagnetic theory. The measurements have been extended 
to 318 Mev with reduced precision by observing orbit shrink 


rates after the r-f accelerating voltage is removed. No 
coherent energy losses and no significant energy losses 
other than radiation have been observed. (auth) 


RADIATION ABSORPTION AND SCATTERING 
4245 


Wisconsin Univ. 

ANGULAR DISTRIBUTIONS OF ELASTICALLY SCATTERED 
1-MEV NEUTRONS. M. Walt and H. H. Barschall. [1952] 
6p. (AECU-2542) 

A Li target was bombarded with protons from an electro- 
static accelerator to produce 1-Mev neutrons with an energy 
spread of ~100 kev. Differential cross sections for elastic 
scattering of the 1-Mev neutrons were measured for several 
elements at 15° intervals from 30 to 150° scattering angles 
with an angular resolution of ~15°, Results of the meas- 
urements show that the angular distributions of neutrons 
scattered by neighboring elements are similar, while for 
elements in different parts of the periodic table the angular 
distributions have varying characteristic shapes. This 
agrees with the theory of Feshbach, Porter, and Weisskopf 
(Phys. Rev. 87, 188(1952)). (L.M.T.) 


4246 


Iowa State Univ. 

EXPERIMENTAL VERIFICATION OF THE DOUBLE 
COMPTON EFFECT (thesis). Irving F. Boekelheide. 
p.18-57 of PROGRESS REPORT FOR THE PERIOD FEBRU- 
ARY 15, 1952—APRIL 15, 1953. June 1952. 40p. (AECU- 
2548(p.18-57); SUI-53-2) 

This experiment was devised to observe the two scattered 
photons from a double Compton event, when the scattered 
photons are alike in energy and scattered from a radiator 
into the plane perpendicular to the incident beam. Mono- 
energetic y rays from a 50-mc Cs'*" source were chosen 
because their energy, 663 kev, is below the threshold for 
pair production and in the region where bremsstrahlung 
from scattered electrons is negligible. The y radiation is 
collimated by coarse slits and strikes the narrow face ofa 
carbon rectangular parallelepiped radiator 3 by 3 by 0.3 cm 
placed with.its broad face perpendicular to the bisector of 
the angle between the two Nal(T1) detectors of the y-ray 
spectrometers. A block diagram of the coincidence circuit 
is presented. The over-all intrinsic efficiency of the 
apparatus to register double Compton events was ~0.38. 
The method of separating the spurious coincidences from 
the double Compton coincidences is described. The data 
show that several hundred counts did register under con- 
ditions that allowed double Compton events and did not 
register when the apparatus was arranged so as to not allow 
them. (L.M.T.) 


4247 


Brookhaven National Lab. 

FLUX DEPRESSION AND SELF-PROTECTION EFFECTS 
IN PRODUCTION OF RADIOCOBALT. J.S. Levin and 
D. J. Hughes. [1952] 18p. (AECU-2567) 

For a material of high capture cross section such as Co, 
the effort to produce a high specific activity (c/gm) by 
neutron capture sometimes results in a serious decrease 
of total activity. A “self-protection” effect results in a 
thick absorber, the nuclei in the center of the foil being in 
a lower flux than those at the surface. In addition, the 
effective flux will be reduced further when a strong absorber 
is irradiated in a diffusing medium. This “flux depression” 
results from the net flow of neutrons into the absorber, a 
flow which necessarily implies a flux gradient near the 
absorber. This report presents the methods of measuring 
these two factors for two actual Co™ sources. Results 
indicate that serious reduction in source strength results 
from the two effects, and it is suggested that for higher 
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source strengths the sources should be made of smaller 
parts which are assembled after a dispersed irradiation. 
(L.M.T.) 

4248 
Radiation Lab., Univ. of Calif., Berkeley 
MESON PRODUCTION BY HIGH-ENERGY NEUTRONS 
(thesis). Leland Kuns Neher. Apr. 23, 1953. 120p. 
(UCRL-2191) 

The angular distribution of charged 7 mesons produced 
300 + 30-Mev neutrons on C'? and Be” have been studied. 
An analysis of the kinematics for reson production in a 
nucleon-nucleon collision indicates a fairly well defined 
center-of-mass system. The (n + n ~ 7 ) process is ob- 
served by a Be’ -*4 Cc" target subtraction and the data are 
consistent with the process (p + p — 7*). The total cross 
section of the (n + p —~ m*) process is about WP the (n + 
n-—> 7), and the 7* angular distribution is probably more 
uniform than the 7. These data support the hypotheses of 
charge symmetry and charge independence of nuclear 
forces. (auth) 

4249 
SPECIFIC PRIMARY IONIZATION OF H,, He, Ne, AND A 


HIGH ENERGY ELECTRONS. G. W. McClure. Phys. Rev. 


90, 796-803(1953) June 1. 
Monoenergetic electrons, magnetically separated from 


the continuous spectrum of a radioactive §-ray source, are 


directed through a series of 3 thin-window G-M counters. 
A measurement of the efficiency of the first counter by the 


coincidence method yields information from which the spe- 


cific primary ionization of its contained gas is calculated. 
Measurements of H,, He, Ne, and A over the range of inci- 
dent electron energies 0.2 to 1.6 Mev have been made and 
the data compared with the Bethe theory of primary ioniza- 


tion. By adjustment of two constants contained in the theoreti- 
cal formula, it is possible to fit the data for each of the four 


gases within the experimental uncertainties. The adjusted 
formulas yield extrapolated values of the specific primary 


ionization which are fairly consistent with the work of others 


at lower and higher energies. (auth) 
4250 
THE MULTIPLICITY OF NEUTRONS FROM THE INTER- 
ACTION OF y.-MESONS AT REST IN Pb, Bi, Sn, AND Al. 
M. Widgoff. Phys. Rev. 90, 891-9(1953) June 1. 
The average multiplicity (v) of neutrons emitted from a 
nucleus which has absorbed a », meson has been deter - 


mined for several materials: (v) = 2.14 + 0.13 for Pb, 2.32 + 
0.17 for Bi, 1.54 + 0.12 for Sn, 0.95 + 0.17 for Al. From (v), 


by using compound nucleus theory, the average excitation 
given the nucleus was found to be about 20 Mev for all the 
nuclei studied. The » meson interactions were classified 


according to the number of n of neutrons observed per event 
and from the observed distributions in n some properties of 


the functions I(v), which give the probability of events in 


which exactly v-neutrons are emitted, have been determined. 


The results indicate higher values of neutron multiplicity 


and excitation energy than have been calculated by Tiomno 


and Wheeler, and Rosenbluth but are consistent with the 
assumption that a large part of the rest energy of the p~ 


meson is carried out of the nucleus by a light neutral parti- 


cle, (auth) 
4251 


SCATTERING OF PROTONS BY PROTONS. H. H. Hall and 


J. L. Powell. Phys. Rev. 90, 912-14(1953) June 1. 

The data of Worthington, McGruer, and Findley (Phys. 
Rev. 90, 899(1953); NSA 7-1815) on scattering of protons 
by protons show an apparently real contribution to the 
cross section arising from scattering in the p state. Re- 
sults of phase-shift analysis of these data are presented. 


A satisfactory fit is obtained in terms of s and p waves 
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only, and there is no evidence for a contribution from higher 
orbital angular momenta or from p waves of “noncentral” 
character. The s part of the scattering anomaly is analyzed 
in terms of the f function, and substantial agreement with 
older results is obtained. The energy dependence of the p 
wave phase shift is consistent with the assumption of a 
Yukawa force of range 1.176 x 10~" cm, and its magnitude 
is accounted for tentatively in terms of a combination of 
“ordinary” and “Majorana” potentials as represented by 

the factor (0.4 + 0.6P,,) in the nuclear Hamiltonian, (auth) 


4252 


THE SCATTERING OF SLOW NEUTRONS BY O, MOLE- 
CULES. Otto Halpern and G. L. Appleton. Phys. Rev. 
90, 869-79(1953) June 1. 

The scattering of slow neutrons by O, is due to nuclear 
interaction as well as magnetic forces arising from two 
magnetically active electrons. The molecular (nuclear) 
scattering is subdivided into elastic (coherent and in- 
coherent) transitions and inelastic (mostly hyperelastic) 
transitions. The magnetic scattering is purely incoherent 
and essentially elastic. Numerical values are obtained 
for the integral cross sections of these various scattering 
processes in dependence upon the wavelength. The case of 
very long neutron wavelength is of greatest physical inter - 
est, since only then can a sizable magnetic effect be ex- 
pected. The analysis requires careful consideration of 
the thermal motion of the O, molecules, which sometimes 
influences the order of magnitude of the result. More 
accurate experiments can be expected to lead to an in- 
dependent measurement of the distribution of the mag- 
netically active shell of valence electrons. (auth) 


4253 


RESONANCE SCATTERING IN INDIUM. L. B. Borst. 
Phys. Rev. 90, 859-62(1953) June 1. 

Resonance scattering from the 1.458-ev level of In has 
been studied by a bright-line technique. A resonance- 
scattering cross section of 1600 barns corresponds to a 
scattering level width of 0.0052 ev and a r/T of 4.5%. 
(auth) 


4254 


SCATTERING OF FAST NEUTRONS ON COMPLEX NU- 
CLEI. G.Memmert. Z. Physik 134, 42-65(1952). (In 
German) 

An attempt is made to treat in a unified manner the ex- 
tensive experimental material on the cross section of com- 
plex nuclei for the collision of fast neutrons of up to 300 
Mev. The mathematical method is first improved so that 
one can be more certain that possible differences between 
experiment and theoretical predictions are related only 
to the imperfections of the optical nuclear model used. 
The comparison at present is difficult in that the experi- 
mental separation into scattering and absorption cross 
sections is still imperfect, so that the comparison is pre- 
dominantly tied to the total cross section. In general, the 
results are well understood; however, the real part of the 
refractive index appears to go rapidly to zero with in- 
creasing energy, as would be expected according to the 
Fermi model, a behavior that can probably be explained 
by scattering considerations analogous to classical optics. 
The n-n scattering cross section was estimated from the 
measurements at 280 Mev, the best agreement being found 
for ¢ = 16x 10-" cm®. This value is significantly smaller 
than the p-p scattering cross section for the same energy. 
(tr -auth) 


4255 


INFLUENCE OF RADIATION DAMPING ON THE SCAT- 
TERING OF PSEUDOSCALAR CHARGED MESONS BY 
NUCLEONS. S. N. Biswas. Indian J. Phys. 35, 617-26 
(1952) Dec. 
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It is shown that the inclusion of the influence of radiation 
damping on the scattering of 7* mesons by protons explains 


satisfactorily the variation of the total scattering cross sec - 


tion with energy of the incident 7* meson as experimentally 
observed by Anderson and by Sachs and Steinberger; for a 
proper fit to the experimental curve the value of the coup- 
ling constant g’ is 0.56. The well-known Heitler’s integral 
equation for the above problem is, however, solved by the 
semi-variational method of Ma and Hsueh, because it is 
not possible to find an exact solution in this case. The 
corresponding integral equation for the scattering of 1 
mesons by protons has been exactly solved by Ma; a com- 
parison of Ma’s result with the results of this paper shows 
that the experimentally observed ratio of the cross section 
of scattering by protons of s* mesons to that of s~ mesons 
is explained by the weak-coupling perturbation method 
which includes radiation reactions. (auth) 

4256 
DIFFRACTION EFFECTS IN THE SCATTERING OF NEU- 
TRONS, » MESONS, AND ELECTRONS BY NUCLEI. E. 


Amaldi. Proc. Indian Assoc. Cultivation Sci. 35, No. 12, 
1-47 (in Indian J. Phys. 26, No. 12 (1952) Dec.) 

Scattering and absorption processes, by intermediate 
and heavy nuclei, of neutrons between 10- and 100-Mev 
kinetic energy are discussed because the corresponding 
wave lengths (1.5—0.4 x 107" cm) are of the same order 
of magnitude or shorter than the nuclear dimensions and 
therefore, diffraction effects are expected. It is noted that 
for such high-energy neutrons the special properties of 
the individual nuclei, such as the resonance-level distribu- 
tion, are smoothed out and, therefore, the cross sections 
exhibit very simple features which can be deduced by means 
of general theoretical considerations. In calculating the 
scattering of fast 1 mesons or electrons by nuclei, only 
the electromagnetic interaction is considered. The result 
of such a calculation depends on the used models for the 
nucleus and for the nucleons. Representing the nucleus 
with a “one-particle model,” it is shown that scattering by 
H and light elements of 1 mesons or electrons, of total 
energy between 300 and 1000 Mev, can give interesting in- 
formation on the law of distribution of the electric charge 
inside the nucleons as well as on the nuclear structures. 
(auth) 

4257 
REFLECTION COEFFICIENT OF POSITIVE LITHIUM IONS 
STRIKING A METAL SURFACE AND THE ENERGY SPEC- 
TRUM OF SECONDARY ELECTRONS. Georges Couchet. 
Compt. rend. 236, 1862-4(1953) May 11. (In French) 

Using experimental equipment previously described (see 
NSA 7-871), the author has studied the reflection of 1- to 
13-kév Li ions from Ni and duralumin and the concurrent 
emission of secondary electrons. (G.Y.) 

4258 
SCATTERING OF 1.3 MEV GAMMA-RAYS BY AN ELEC- 
TRIC FIELD. Robert R. Wilson. Phys. Rev. 90, 720-1 
(1953) May 15. 

The following experimental arrangement was used in an 
attempt to detect the elastic scattering of y rays by the 
electric field of the nucleus: 1.3-Mev » rays are colli- 
mated by a conical opening in a Pb block and are then in- 
cident on the scattering material; the scattered y rays 
then pass through a Pb absorber and fail on an energy- 
sensitive detector comprising a Nal(T1) crystal and an 
electron-multiplier tube, the energy resolution of the sys- 
tem being ~10%. The back large inelastic Compton scat- 
tering is discriminated against by biasing the detector 
above the energy of such scattered photons. When the 
cross section in Pb is plotted against the scattering angle, 
the curve shows good agreement with the Rayleigh- 


Thomson scattering calculated by Bethe at large angles, 
but are considerably lower at angles <90°. It is thought the 
reduction of the cross section at these lower angles is due 
to potential scattering. (L.M.T.) 


4259 


EXPERIMENTAL RELATION BETWEEN THE RANGE IN 
AIR AND THE RANGE IN EMULSIONS OF a PARTICLES 
WITH ENERGIES LESS THAN 5 MEV. Georges Hinsch- 
berger, Alexandre Stirling, and Georges Ambrosino. Compt. 
rend, 236, 1870-2(1953) May 11. (In French) 

Ranges of a particles in Dford C2 or El emulsions placed 
at various distances from a Po source were measured. 
Since the range in air of Po a particles is known, the ranges 
in the emulsion could be correlated with the ranges in air 
by subtraction. Above 15 » emulsion range the linear re- 
lation Ry = 0.1879R—0.358, where R, is the range in air in 
centimeters and R is the range in emulsion in uy, was found. 
This relation is valid up to R = 50 yp. Using these data, the 
authors have obtained the following ranges and energies: 


unl (U™) UI (U*9*) Th Sm 
R (u) 19.3 16.2 15.1 7.45 
Ry (cm) 3.27 2.69 2.51 1.18 
E (Mev) 4.77 4.19 4.01 2.29. (G.Y.) 


4260 


RECOIL EFFECTS IN MESON-NUCLEON SCATTERING. 
E. M. Henley and M. A. Ruderman. Phys. Rev. 90, 719 
(1953) May 15. 

The asymmetry about 90° of the pion-nucleon scattering 
cross section shows a considerable even-state contribution 
in addition to a strong P-state interaction. In this note 
examination is made of the even-state scattering to be 
expected for pseudoscalar mesons coupled symmetrically 
to a nucleon with emphasis on recoil effects. (auth) 


4261 


THE ELASTIC SCATTERING OF PIONS IN DEUTERIUM. 
K. A. Brueckner. Phys. Rev. 90, 715-16(1953) May 15. 

Recent experiments by Arase, Goldhaber, and Goldhaber 
(Phys. Rev. 90, 160(1953)) on the elastic scattering of pions 
in D have shown a considerable discrepancy with the re- 
sults of a straightforward application of the impulse ap- 
proximation to the problem. This note shows that inclusion 
of the effects of the multiple scattering of the mesons by 
the two nucleons in the deuteron leads to a considerable 
improvement of the agreement of experiment with theory. 
The method used has been developed in a recent paper by 
the author (Phys. Rev. 89, 834(1953 )) and there applied to 
the evaluation of the total cross section. The results ob- 
tained can be easily extended to the determination of the 
elastic cross section. (auth) 


4262 


SOME MEASUREMENTS ON THE ABSORPTION OF 75— 
200 KEV ELECTRONS IN ALUMINIUM. Ingvar Carlvik. 


Arkiv Fysik 6, 1-16(1953). (In English) 


Absorption curves in Al were measured for monoener - 
getic electrons in the energy interval 75 to 200 kev, using 
mica-window G-M counters as detectors. The measure- 
ments were made with two different geometrical arrange - 
ments. The geometry does not seem to influence the 
general shape of the curves very much, except for the 
thinnest absorbers. The results are compared with exist- 
ing range-energy relations. (auth) 


4263 


WORK PER ION PAIR IN GASES AND GAS MIXTURES FOR 
a PARTICLES. W. Haeberli, P. Huber, and E. Baldinger. 
Helv. Phys. Acta 26, 145-80(1953) May 15. (In German) 
Absolute values of the average energy loss W per ion 
pair of Po a particles were measured for A, He, N2, O2, 
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and CO,, using an ionization chamber with ion collection, 
pulse amplifier, and pulse-height analyzer. The influence 
of recombination, self-absorption in the source of the a 
particles, and the frequency-gain characteristic of the 
amplifier are discussed. The following values of W were 
evaluated: A (99.7%) 26.25 + 0.12 ev; He (99%) 29.6 + 0.3 
ev; Nz (99.9%) 36.30 + 0.15 ev; O, (98.5%) 32.17 + 0.15 ev; 
CO, (99.8%) 33.5 + 0.3 ev. The purity of the gases used 
was determined by means of mass spectrometer. Relative 
values of the average energy loss W per ion pair of mix- 
tures of two gases were studied. The experimentally de- 
termined dependence of W on the mixing ratio was com- 
pared with the behavior expected on the assumption of 
independent ionization of the components, Deviations 
amounting to as much as 4% were observed. In order to 
understand these deviations one must assume the existence 
of interactions between the two gases. Considering only 
the influence of secondary electrons and using a greatly 
simplified model of the ionization processes, the authors 
were able to account for the observed behavior of W by a 
suitable choice of the parameters entering the calculations. 
(auth) 

4264 
TRANSMISSION OF Co*® GAMMA-RAYS THROUGH THICK 
URANIUM. L., H. Lanzl, L. S. Skaggs, J. H, Pingel, and 
J. E. Rose. Rev. Sci. Instr. 24, 394(1953) May. 

Gamma-absorption measurements were carried out on 
cylindrical U shells 30.5 cm long, 7.8 and 11.25 cm thick, 
and with inside diameters of 2.54 cm. The transmission 
factor was determined by twelve ionization chambers of 
various makes, using a 391-c Co™ source. The source-to- 
chamber distances used were from 45 cm to a meter for 
shielded measurements, and ~10 meters for open-source 
measurements. The U was surrounded by 0.318 cm of Al 
to exciude 8 radiation from the ion chambers. The results, 
after corrections, were: 11.25 cm, un = 1.05 + 0.01 cem™'; 
and for 7.8 cm, 4 = 1.045 + 0.005 cm™'. (L.M.T.) 

4265 
ABSORPTION OF SOILS FOR » RAYS AND NEUTRONS. 
Georges Guében. Bull. soc. roy. sci. Liége 22, 11-23 
(1953) Jan. (In French) 

In a study of simultaneous protection against neutrons 
and » rays by the use of soils, the absorptions of thermal 
neutrons and of Ra » rays in sand, clay, limonite, and 
chalk were determined. Data for both wet and dry soils 
are tabulated. (G.Y.) 

4266 
NUCLEAR RESONANCE SCATTERING OF GAMMA-RAYS, 
K. G. Malmfors, Arkiv Fysik 6, 49-56(1953). 

Previous investigators have mechanically moved the » 
source with a high velocity toward the scatterer in order 
to compensate for recoil effects in the observation of 





radiation becomes colored in a manner which may be con- 
sidered from the viewpoint of well-known effects in crystals. 
Cerium inhibits irradiation coloration; this mechanism is 
being studied. Glasses are developed to optical specifica- 
tions incorporating Ce to make them insensitive to stated 
levels of radiation. In addition, glass is used for absorbing 
radiation and for dosimetry. (auth) 

4268 
THE EFFECT OF X-IRRADIATION ON NUCLEASE AC- 
TIVITY AND RESPIRATION OF TETRAHYMENA GELEII 
W. Herbert J, Eichel and Jay S. Roth. Biol. Bull. 104, 
351-8(1953) June. 

The respiration of x-irradiated Tetrahymena geleii W 
decreased 30% at 300,000 r and 40% at 500,000 r. The ad- 
dition of cysteine to the organisms prior to irradiation 
at 300,000 r afforded approximately 50% protection as 
measured by O consumption. Homocysteine and pyruvate 
also gave marked protection while methionine had no effect. 
Cysteine and glutathione stimulated the respiration of nor- 
mal cells appreciably, but methionine, serine, glycine and 
homocysteine had little or no effect. Ribonuclease and 
desoxyribonuclease activities were not changed significantly 
in homogenates obtained from whole cells which were ir- 
radiated at 300,000 and 500,000 r. However, both enzymes 
were inhibited by about 50% in homogenates which were ir- 
radiated at 500,000 r. For RNase, this inhibition was 
completely reversed by irradiating in the presence of 
cysteine. Inhibition of RNase of normal Tetrahymena 
homogenate by p-chloromercuribenzoate was reversed by 
cysteine. (auth 

4269 
MITOTIC EFFECTS OF PROLONGED IRRADIATION WITH 
LOW -INTENSITY GAMMA RAYS ON THE CHORTOPHAGA 
NEUROBLAST. J. Gordon Carlson, Nyra G. Harrington, 
and Mary Esther Gaulden. Biol. Bull, 104, 313-22(1953) 
June. 

Prolonged treatment of Chortophaga neuroblasts with 
low-intensity » radiation reduces mitotic activity much 
less than a comparable dose given at high intensity. 
Treatment for 6 days at 3.4 r/hr reduced the mid-mitotic 
count to about 40% of normal for a period of about 7 hr 
following treatment. Continuous irradiation at 0.80 r/hr 
failed to produce a significant mid-mitotic effect at the 
end of 2 days, produced a significant increase in the num- 
ber of mid-mitoses through the second counting period at 
the end of 4 days, and produced a significant increase in the 
number of mid-mitoses through the second counting period 
after 6 days of treatment. The radiation-induced increase 
in the number of mid-mitoses immediately following 4 and 
6 days of treatment is shown to result, not from a stimu- 
lating effect of the radiation on mitotic activity, but from 
the simultaneous progression into mid-mitosis of neuro- 





resonance scattering of » radiation. Experiments described blasts that have accumulated in late prophase as a result 
here show that essentially the same results can be obtained of the inhibiting effect of the radiation on this stage. (auth) 
by increasing the temperature of the source or of the scat- 4270 
terer. The condition for a resonance effect is fulfilled in X-RAY SENSITIVITY OF HUMAN RETINA. H. Bornschein, 
those cases when the thermal-velocity component in the R. Pape, and J. Zakovsky. Naturwissenschaften 40, 251 
direction towards the scatterer is such that the recoil is (1953) Apr. (In German) 
compensated, (L.M.T.) Quantitative data on the ability of the dark-adapted 

) human eye to see x rays were obtained on six experi- 

RADIATION EFFECTS mental subjects, of which four were normal, one suffered 





4267 from congenital hemeralopia, and one had retinitis pig- 
Bausch and Lomb Optical Co. mentosa. (G.Y.) 
SOME EFFECTS OF HIGH ENERGY RADIATION ON 4271 
GLASS. Norbert J. Kreidl. Mar. 12, 1953. 8p. (NYO- EFFECT OF LARGE DOSES OF X RAYS ON PROTHAL- 


3778) LIUM OF FERN (DRYOPTERIS SPINULOSUM). L. P. 
As atomic energy uses increase, glass remaining trans- Breslavets. Doklady Akad. Nauk S.S.S.R. 87, 143-6 

parent under conditions of radiation becomes necessary for (1952) Nov. 1. (In Russian) 

optical instrumentation. Most optical glass when exposed to Modifications in the plastids of fern prothallium ex- 
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posed to 1,000,000 r of 90-kv x rays are described. 

4 figures. (G.Y.) 

4272 

ANNEALING OF BOMBARDMENT DAMAGE IN SOLIDS. 
W. L. Brown, R. C. Fletcher, and 8. Machlup. Phys. Rev. 
90, '709-10(1953) May 15. 

This note develops an analytical expression for the an- 
nealing of isolated interstitial vacancy pairs which are 
presumably introduced by bombardment with particles 
having energies just slightly higher than threshold. (L.M.T.) 


RADIOACTIVITY 
4273 


lowa State Univ. 
THE ANGULAR CORRELATION OF THE CASCADE GAMMA 
RAYS FROM THE DECAY OF Au’ (thesis). Carlton D. 
Schrader. p.58-102 of PROGRESS REPORT FOR THE 
PERIOD FEBRUARY 15, 1952—APRIL 15, 1953. Feb. 
1953. 45p. (AECU-2548(p.58-102); SUI-53-3) 

In view of discrepancies regarding y-y coincidences from 
Au’ an angular correlation experiment was performed 
to check their existence and investigate the spin assignment 
of the second excited level. The source ‘consisted of a long 
hollow needle (inner diameter of 0.07 in. and wall thickness 
of 0.02 in.) filled with the Au! colloidal suspension. The ;- 
ray scintillation counters, containing Nal(T1) crystals and 
RCA 5819 photomultiplier tubes, were set up in a typical 
angular -correlation mount with one fixed and the other on a 
movable arm which could be accurately positioned. A block 
diagram of the coincidence circuit, which employed the 
usual electronic components, is presented. Because of the 
smallness of the y-y coincidence rate the cosmic-ray 
background became an important correction. Results verify 
the 0.68- and 0.82-Mev y cascade, and a decay scheme is 
presented. It is concluded that the 1.09-Mev level has a 
spin of.2, and the 0.68-Mev radiation consists of a mixture 
of ~40% dipole and 60% quadrupole radiation. (L.M.T.) 


4274 


Wisconsin Univ. 

THE BREAK-UP ENERGY OF Be. K. W. Jones, D. J. 
Donahue, M. T. McEllistrem, Ross Douglas, and H. T. 
Richards. [1953] 13p. (AECU-2552) 

The B"' (p,a )Be® reaction has been used as a source of Be® 
for the measurement of the Q for Be® — 2a. Protons of 
several Mev energy were used to bombard various thin B 
targets and the break-up @’s were observed at ~135° to the 
proton beam. A spherical electrostatic analyzer was used 
for measurement of the a energy. A value of 94.5 + 1.4 
kev was found for the break-up energy. (auth) 


4275 


Brookhaven National Lab. 

THE DECAY OF Au”. J, W, Mihelich, Brookhaven 
National Lab. and A. de Shalit, Palmer Physical Lab., 
Princeton Univ. [1952] 14p. (BNL-1393) 

The conversion electron spectra of Hg?™ and Au 
have been reexamined. The 7.4-sec lifetime is found to be 
determined by a previously unresolved E3 transition of 
130.2 kev, whose transition probability is 3 x 10~° that 
expected on the Weisskopf estimate. The multipolarity of 
a “prompt” 77.4-kev transition in Au'®" is found to be 
M1 + E2 (the ratio of magnetic to electric transitions 
being 2.8). A consistent decay scheme is presented. Some 
systematics of L sub-shell conversion are discussed. 
(auth) 


197m 


4276 


BETA DECAY OF RaE. A. S. Zavel’skii, G. Ya. Umarov, 
and S. Kh. Matushevskii. Translated from Zhur. Eksptl’ i 
Teoret. Fiz. 19, 1136-40(1949). 7p. (AEC-TR-1407) 

An abstract of this article appears in Nuclear Science 
Abstracts as NSA 4-2081. (M.H.N.) 





4277 
INTERNAL CONVERSION; STUDY OF SOME EXCITED 
STATES OF HEAVY NUCLEI THROUGH THEIR CONVER- 
SION RADIATION. Jean Teillac. Translated by H. R. 
Kollewijn and P. H. Kollewijn from Ann. phys. (12) 7, 396- 
450(1952). 5ip. (AEC-TR-2042; UCRL-Trans 151) 

An abstract of this article appears in Nuclear Science 

Abstracts as NSA 7-410. (L.M.T.) 

4278 
DISINTEGRATION OF 24-MINUTE Ag’®*, w. L. Bendel, 
F. J. Shore, H. N. Brown, and R. A. Becker. Phys. Rev. 
90, 888-90(1953) June 1. 

The 24-min isomer of Ag'®* was produced by the (y,n) 
reaction on metallic Ag. A conversion line of a 512-kev y 
ray was found. The activity has a positron group of energy 
1.96 Mev, a weak lower energy positron, and a possible weak 
negative 8 group. An upper limit of 0.1% is placed on the 
positron component in the 8-day isomer of Ag'**, Previously 
unreported conversion lines of 66-min half life were found 
in Ag following bombardment of Pd by deuterons. (auth) 

4279 
THE DISINTEGRATION OF Sc*", L. S. Cheng and M. L, 
Pool. Phys. Rev. 90, 886-8(1953) June 1. 

The radiations accompanying the disintegration of Sc* 
have been investigated with a lens spectrometer and a 
scintillation spectrometer. The 8 spectrum is complex and 
consists of two components of allowed shape with end-point 
energies, 0.622 + 0.005 and 0.435 + 0.008 Mev. A y ray of 
energy 0.185 + 0.007 Mev has been found. The 0.435-Mev 8 
ray is in coincidence with the 0.185-Mev y ray. (auth) 

4280 
GAMMA-GAMMaA DIRECTIONAL CORRELATIONS IN 
Co, Xe'*', AND Hg"®®. D. Schiff and F. R. Metzger. 
Phys. Rev. 90, 849-52(1953) June 1. 

The directional correlations of low intensity y-y 
cascades have been measured using Nal scintillation 
counters in a coincidence arrangement of 1.5 x 10-* 
sec resolving time. The correlation in the 3% intensity 
191 to 1089-kev cascade in Co** is compatible with a 
3/2-5/2-7/2 spin assignment. The coincidences from the 
284 to 80-kev cascade in Xe™' are isotropic within an 
error of 2%, supporting the assignment of spin Y, to the 
80-kev level. The large correlation observed in the 
~1% intensity 680 to 411-kev cascade of Hg"**® charac - 
terizes the spins of the levels involved as 2, 2, 0 and 
the 680-kev transition as a mixture of 60% E2 and 40% 

M1. (auth) 





4281 


ANGULAR CORRELATION OF LOW INTENSITY GAMMA - 
GAMMA CASCADES. Daniel Schiff. Ph.D. Thesis, Ilinois 
Univ., 1952. 

Gamma-gamma angular correlations are considered as 
an experimental problem, and the significance of various 
geometric and electronic factors is discussed. An analysis 
is made of the pulse-height -selector fast -coincidence ar - 
rangement and calculations of some scattering effects are 
presented. The equipment used in performing the experi- 
ments, and the electronic coincidence arrangement of 107° 
sec resolving time are described. An outline is given of 
the methods by which the apparatus was adjusted and 
calibrated in preparation for the angular correlation meas- 
urements on I'*!, Fe®® and Au'®*, which are reported. (auth) 


4282 


SYSTEMATICS OF ALPHA RAY SPECTRA. M. L. 
Chaudhury. Z. Physik 133, 561-75(1952). (In English) 

The well-known Geiger -Nuttal relation in a radioactivity 
postulates a positive trend in the variation of the disinte - 
gration constant A with a energy E. A number of energy 
groups within the different a-ray spectra deviate from the 
above linear relation and have been designated as anomalous 
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in some recent works. The present study will show that 
this anomaly is only apparent and that there exists some 
regularity in the variation of with energy E of the spec- 
tral components. Instead of the positive gradient of the 
Geiger -Nuttal relation, the new systematics for the a-ray 
spectra give both positive and negative trends in the log 

A vs. E relation. It will also be observed that for highly 
complex spectra the positive and negative trends follow 
one another regularly, with one or two exceptions. These 
negative gradients do not agree with the 3-decay theories 
of Gamow and others and the discrepancy factor, Atneoret/ 
Aobs, iS Shown to be in general of the order of 10° while in 
some cases it exceeds 10. The theoretical implications 
of the new systematics have been qualitatively studied, and 
a possible way of explaining the above disagreement is 
indicated. Another important correlation, the Fournier 
curve for a-decay energy vs. mass number, has been re- 
considered in the light of a-ray spectra, and it is found 
that an interesting suggestion can be made about the pos- 
sible existence of subshells at neutron numbers 128 and 
134, Alternative speculation of some weak components in 
the a spectra of Po*"’, Bi?" and Ra™ is less probable. 
(auth) 


4283 


STUDY OF y RADIATIONS EMITTED BY IONIUM AND 
RADIOTHORIUM. Georges Bouissiéres, Paul Falk-Vairant, 
Michel Riou, Jean Teillac, and Charles Victor. Compt. 
rend. 236, 1874-6(1953) May 11. (In French) 

A scintillation-counter determination of the energies and 
relative intensities of the » rays of Io (Th®**) and RdTh 
(Th***) is reported. Evidence is presented for three new 
RdTh » rays: 133 + 2, 172 + 4, and 216 + 3 kev. New solvent- 
extraction methods for purification of lo and RdTh are de- 
scribed. (tr-auth) 


4284 


DECAY SCHEME OF As". Roland Barloutaud and Michel 
Sartory. Compt. rend. 236, 1872-4(1953) May 11. (In French) 
Study of the conversion coefficient of the As™ » rays with 
a double proportional counter confirmed that the 52-kev ex- 
cited state of Ge™ has a short life; this state can not be the 
P;/2 State predicted by the shell model. Published values of 
the a. /a, ratio combined with the authors’ determination of 
the total internal conversion coefficients exclude E, and M, 
transitions. However, an E, + M, mixture is not excluded. 
It was found that ~60% of the K captures go directly to the 

Ge™ ground state. (G.Y.) 


4285 


A METHOD OF MEASURING SHORT BETA-DECAY LIFE- 
TIMES. R. N. Thorn and R. W. Waniek. Rev. Sci. Instr. 
24, 391-3(1953) May. Sembee etr 

A new method has been developed for the measurement 
of short 8-decay lifetimes using the internal beam of the 
Harvard 95-in. f-m cyclotron. Targets are irradiated at 
different proton energies, and the decaying activities are 
detected inside the tank by a scintillation crystal -lucite 
pipe arrangement connected with a fast recording system. 
(auth) 


4286 


INVESTIGATION OF A DOUBLE K CAPTURE IN Zn“. 
André Berthelot, Robert Chaminade, Christiane Levi, and 
Lily Papineau. Compt. rend, 236, 1769-71(1953) May 4. 
(In French) , i 

The possibility of decay of zn™ directly to Ni™ by double 
K capture was investigated. It was concluded that if this 
mode does exist, the period is longer than 0.8 x 10"* years. 
(J.S.R.) 


4287 


PRECISION MEASUREMENTS OF THE GAMMA-RADIA- 
TION FROM SCANDIUM“*, Torsten Lindqvist. Arkiv 
Fysik 6, 123 -6(1953) 


The » radiation from Sc** was investigated by means of 
a two-directional-focusing 8 spectrometer of the type de- 
scribed by Hedgran, Siegbahn, and Svartholm (Proc. Phys. 
Soc. (London) A63, 960(1950)). Energy values of 0.885 + 
0.002 and 1.119 + 0.002 Mev were obtained for the two y 
rays. These results agree well with those of other investi- 
gators who used £-spectroscopy methods. (L.M.T.) 

4288 
THE DISINTEGRATION OF Zr® AND Nb”, Hilding Slitis 
and Luisa Zappa. Arkiv Fysik 6, 81-93(1953) 

ZrO, was irradiated by neutrons in the Harwel! pile and 
the active Zr separated from impurities (mostly Hf) by 
means of the ion-exchange method. The # and y radiations 
from Zr”, Nb”, and Nb”™ , were investigated by means of 
the intermediate-image 8 spectrometer as well as by means 
of a crystal scintillation spectrometer. The half life of the 
Nb*® isomer was found to be 84 + 2 hours. The ft values for 
the beta transitions and the internal conversion coefficients 
for the gamma radiations were determined. The decay 
scheme for Zr” and Nb”™™ proposed by Levinger (NNES IV 
9, paper 94, (1951)) and the decay scheme for Nb” sug- 
gested by Nedzel (NNES IV 9, paper 87, (1951)) were con- 
firmed. The slightly different energy values and other data 
found are presented. (auth) 


RARE EARTHS AND RARE-EARTH COMPOUNDS 

4289 
Ames Lab. 
THE HALL EFFECT IN YTTRIUM, LANTHANUM, CERIUM, 
PRASEODYMIUM, NEODYMIUM, GADOLINIUM, DYS- 
PROSIUM, AND ERBIUM.,. C. J. Kevane, S. Legvold, and 
F. H. Spedding. Apr. 20, 1953. 37p. (ISC-335) 

The Hall effect has been studied from 300 to 20.3°K in 
metallic Y, La, Ce, Pryand Nd. The ferromagnetic rare- 
earth metals, Gd, Dy, and Er have been studied quantitatively 
only above their respective Curie temperatures, with Gd 
being measured to 350°C. The measurements have been 
made at many temperatures using an a-c method. Y, La, 
Gd, and Er are found to have negative Hall effects at all 
temperatures studied. Ce, Pr, and Nd show positive Hall 
effects throughout the temperature range investigated. Dy 
metal exhibits a negative Hall effect from 300°K down to 
about 130°K, but below that temperature the effect is 
positive. This reversal is interpreted as being due toa 
change in the sign of the extraordinary Hall effect. The 
Hall coefficient of Ce was found to go through a thermal 
hysteresis loop in a manner similar to the electrical 
resistivity and other properties. Values for the ordinary 
Hall coefficients are obtained where necessary from the 
temperature variation of the Hall effect. The Hall coeffi- 
cients are used to calculate for each metal the effective 
number of carriers on a simple one-band model. In 
addition, the two-band model, assuming electron conduction 
in the 5d band and hole conduction in the 6s band, is used to 
understand the positive effect in three of the metals and to 
obtain curves for the number of holes in the 6s band as a 
function of the ratio of d-electron mobility to s-hole 
mobility. No ordered change in the magnitude and sign of 
the effect along the rare-earth series is observed. (auth) 

4290 
ENERGY LEVELS AND WEAK EMISSIONS OF ELEMENTS: 
Tm, Ho, Tb, Gd, Eu, Paul Sakellaridis. Compt. rend. 236, 
1767-9(1953) May 4. (In French) 

Three previous articles (see NSA 7-2934, 7-2935, and 
7-3744) have reported the results of a study of the L spec- 
tra of some rare earths (at. no. 69, 67, 65, 64, and 63). 
Their energy levels are tabulated as deduced, starting 
with the Ly absorption frequencies, from the various L 
absorption and emission frequencies. The values are also 
given for the weaker rays of the elements, (tr-auth) 





520 NUCLEAR SCIENCE ABSTRACTS 


SPECTROSCOPY 

4291 
ELECTRON SPECTRA BETWEEN 1 AND 10 KEV. H. 
Schneider, O. Huber, F. Humbel, A. de Shalit, and W. 
Zunti. Translated by S. Shewchuck from Helv. Phys. Acta 
25, 259-68(1952). 1lp. (AEC-TR-2037) 

An abstract of this article appears in Nuclear Science 

Abstracts as NSA 6-3872. 


THEORETICAL PHYSICS 

4292 
ON THE RELATIVISTIC QUANTUM THEORY OF PARTI- 
CLES WITH INTERNAL ROTATIONAL DEGREES OF 
FREEDOM. S. V. Izmailov. Translated by G. Belkov from 
Zhur. Eksptl’. i Teoret. Fiz. 17, 629-47(1947). 37p. (AEC- 
TR-1531; Tech. Trans. TT-330) 

4293 
PSEUDOSCALAR INTERACTION IN THE THEORY OF 
BETA-DECAY. II. Tino Ahrens. Phys. Rev. 90, 974-7 
(1953) June 1. (cf. NSA 6-6199). if 

It is shown that analysis of the pseudoscalar interaction 

in 8 decay theory results in the appearance of the two sets 
of nuclear matrix elements, 


§p denoting the angular part of the pseudoscalar lepton 
covariant and {V} the gradient operation on the radial part 
of this covariant, instead of the single matrix element, 


JS prs. 


As a consequence pseudoscalar -interaction correction 
factors containing derivatives of the lepton wave functions 
are deduced. (auth) 
4294 

MOMENTUM SPACE WAVE FUNCTION. I. THE DEU- 
TERON GROUND STATE. E. E. Salpeter and J. S. Gold- 
stein. Phys. Rev. 90, 983-6(1953) June 1. (cf. NSA 6- 
1936). < 

Previously a procedure was given for carrying out nu- 
merically an iteration method to get approximate solutions 
for wave functions in momentum space and for eigenvalues. 
This procedure is applied to the ground state of the deuteron 
in nonrelativistic approximation, using central potentials 
only. Tables illustrating the rapidity of convergence of the 
iterations are given. Values for the momentum-space wave 
functions corresponding to different potential shapes are 
tabulated, and simple analytic approximations are given. 
(auth) 

4295 

WAVE FUNCTION OF THE ANNIHILATED PHOTON. Serge 
Slansky. Compt. rend. 236, 1860-2(1953) May 11. (In 
French) => 

From consideration of the properties of a certain in- 
variant deduced from the wave function of the photon, the 
author is led to suppose that the presence of the annihilated 
state of the photon may be localized in the region in which 





the photon is susceptible to interaction with matter. (tr-auth) 


4296 
ON THE ROLE OF SPIN IN THE NON-RELATIVISTIC 
THEORY OF THE SCATTERING OF RADIATION. Per 
Svenonius and Ivar Waller. Arkiv Fysik 6, 119-21(1953). 
(In English) 

Previous treatments of the problem of multipole radiation 
in atomic spectra start from the non-relativistic quantum - 
mechanical charge and current densities derivable from the 
Pauli equation, from which the corresponding radiation 
field is obtained by using the retarded potentials. In this 
way, dependence on spin is lost, and difficulties arise in 
accounting for the complete dependence on spin in the non- 


relativistic case. A quantum-mechanical, non-relativistic 
treatment of scattering problems is presented here with 
regard to spin. (L.M.T.) 

4297 
UPON THE MULTIPLE SCATTERING OF CHARGED 
PARTICLES. Robert Mertens. Compt. rend, 236, 1753- 
5(1953) May 4. (In French) 

An nth approximation of the solution of the integradiffer- 
ential equation describing the multiple scattering of charged 
particles has been obtained. The conditions of the limits 
are fixed. Comparisons are made between the value of 
scattering as obtained by the author and by Wang and Guth 
(see NSA 6-1902). (J.S.R.) 

4298 
THE EXCHANGE POTENTIAL IN AN ELECTRON GAS 
AT NONZERO TEMPERATURE. Harold Zirin. Phys. 
Rev. 90, 795(1953) June 1. 

The Dirac calculations for the exchange potential acting 
on an electron in a uniform Thomas-Fermi cloud of other 
electrons has been extended from the low-temperature to 
the high-temperature limit. Expressions are given for 
the exchange potential over the whole temperature range. 
(auth) 


TRITIUM AND TRITIUM COMPOUNDS 

4299 
Brookhaven National Lab. 
MEASUREMENT OF THE (n,H*) CROSS SECTION IN 
NITROGEN AND ITS RELATIONSHIP TO THE TRITIUM 
PRODUCTION IN THE ATMOSPHERE. E. L. Fireman. 
[1953] 12p. (BNL-1395) 

N gas is irradiated by fast neutrons from a U™® fission 
plate and T is produced. The T is identified and counted 
by two different methods: (1) The gas is put into a cloud 
chamber where the H® electrons are identified by their 
range and counted; (2) H is separated from N by its passage 
through Pd and is then counted in a Geiger counter. The 
average cross section for fission neutrons with energy 
sufficient to make the reaction proceed (4.4 Mev) is 11 + 
2x 10°" cm?. This cross section combined with cosmic 
ray neutron data gives a H® production rate of between 
0.10 and 0.20/cm? sec averaged over the earth. Cosmic 
ray stars eject H® at a rate estimated between 0.30 and 
0.70/cm? sec. These two processes maintain a world 
reservoir of 50 to 100 million c of H®, This H® production 
leads to a mean escape time of He’ from the atmosphere 
of about 5 million yr. This is consistent with a temperature 
at the base of the exosphere of 1500°K. (auth) 

4300 
Knolls Atomic Power Lab. 
THE EXCHANGE REACTION OF HYDROGEN AND 
TRITIUM. L.M. Dorfman and H. C. Mattraw. Apr. 2, 
1953. 23p. (KAPL-909) 

The rate of the H-T exchange reaction H, + T, = 2HT 
initiated by the T 8-radiation has been investigated at room 
temperature using a mass spectrometer as the analytical 
instrument, The runs cover a pressure range of 59.0 to 
399.9 mm with T pressures between 33.2 and 147.7 mm. The 
progress of the reaction may be represented by the equa- 
tion; HT,,—HT, = HT,, e~*', where HT, and HT,, denote the 
concentrations of HT at time t and at equilibrium; k is a 
constant. The initial rate of exchange has been calculated 
from (d HT, /dt),_., k HT. Over the conditions studied, 
half times ranging from 260 to 818 min have been obtained, 
The fraction of the 8 energy absorbed has been estimated, 
and G values as high as 450 molecules/100 ev have been 
obtained indicating the reaction to be a chain process, 
Correlation of the data shows that the initial rate of forma- 
tion of HT is directly proportional to the product of the 
pressure and the square root of the absorbed intensity. (auth), 





